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ABSTRACT 


World  supply,  demand,  and  trade  of  oilseeds  and  oilseed  products  are  projected 
to  1980  under  three  alternative  projection  sets  regarding  economic  development  and  pro- 
duction growth  rates  in  the  less  developed  countries  (iDC's).  Focus  is  centered  on 
world  demand  prospects  for  exports  of  the  LDC's.  The  projections  suggest  that  world 
trade  in  oilseed  products  will  continue  to  be  highly  competitive.  With  a continuation 
of  recent  supply  and  demand  trends  and  policies,  world  prices  for  vegetable  oils  would 
decline  and  prices  for  oilcakes  would  remain  stable.  If  LDC's  increased  their  export- 
able supplies,  world  prices  of  both  vegetable  oil  and  oilcakes  would  decline,  net  earn- 
ings of  LDC's  from  oilcakes  would  greatly  increase,  but  combined  net  trade  earnings  from 
oilseed  products  would  decrease. 

World  import  markets  for  oilcakes  will  continue  to  be  found  almost  exclusively  in 
developed  countries.  Increased  production  in  many  LDC's  would  be  absorbed  by  internal 
demand.  Import  demand  for  vegetable  oils  will  become  much  greater  in  the  LDC's.  Per 
capita  nutritional  levels  will  improve  in  LDC's.  There  is  an  implied  need  for  contin- 
ued concessional  sales  of  vegetable  oil^to  importing  LDC's.  LDC's  include  both  import- 
ing and  exporting  countries,  making  it  difficult  for  them  to  achieve  among  themselves 
a consensus  on  policy  objectives.  Lower  world  prices  for  oilseed  products  would 
benefit  importing  countries  but  would  adversely  affect  earnings  of  exporting  coimtries. 
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FOREWORD 


Oilseeds  and  their  products  are  some  of  the  primary  agricultural  commodities  traded 
on  the  world  market.  Not  only  is  the  volume  of  trade  large,  hut  also  it  grew  substan- 
tially in  the  decade  of  the  sixties.  Further  growth  is  expected  due  to  rising  levels 
of  income  and  population  growth. 

This  analysis  focuses  upon  the  expected  long-term  demand  for  oilseeds  and  their 
derivatives,  especially  from  the  perspective  of  potential  exports  of  less  developed 
countries  (LDC's).  Due  to  the  independence  of  vegetable  oil  and  oilseed  meal  markets*,, 
separate  demand  estimates  are  made  under  three  sets  of  assumptions.  Under  these,  the 
net  trade  earnings  of  LDC's  are  projected  to  be  at  lower  levels  in  I98O  than  they  were 
in  the  I963-65  base  period. 

Attention  is  called  to  several  of  the  conclusions  of  the  analysis.  World  trade 
is  expected  to  continue  to  be  highly  competitive.  Prices  of  vegetable  oils  will  most 
likely  decline  and  those  of  oilmeal  remain  relatively  stable.  The  import  demand  for 
vegetable  oils  in  LDC's  and  for  oilmeal  in  developed  countries  will  experience  the 
greatest  expansion.  Increases  in  production  will  meet  increased  internal  demand  in 
many  LDC's,  several  of  which  are  importers  of  these  commodities. 

This  study  was  part  of  a research  project  on  "Demand  Prospects  for  Agricultural 
Products  of  Less  Developed  Countries"  conducted  by  the  Economic  Research  Service  under 
a participating  agency  service  agreement  for  the  Agency  for  International  Development. 
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SUMMARY 


With  rising  levels  of  population  and  income,  world  production  and  trade  of  oil- 
seeds and  oilseed  products  are  expected  to  continue  to  grow.  World  supply  and  demand 
projections  show  that  by  I98O,  the  level  of  vegetable  oil  demand  will  increase  sub- 
stantially over  the  I963-65  level,  with  over  half  the  expansion  among  the  less  devel- 
oped countries  (LDC's).  Oilcake  demand  will  also  increase  over  1963-65  levels,  with 
developed  countries  making  the  greatest  use  of  the  commodity.  World  trade  in  oilseed 
products  will  continue  to  be  highly  competitive. 

Projections  of  production,  consumption,  trade,  and  prices  in  this  report  vary 
according  to  alternative  assumptions  about  trade  policies,  agricultural  productivity, 
and  economic  growth. 

With  constant  I963-65  prices,  a continuation  of  present  trends  and  policies,  and 
moderate  gains  in  productivity  in  the  LDC's  (projection  set  I),  I98O  world  supply  and 
demand  for  oilcalies  would  be  in  balance.  However,  under  set  I,  the  vegetable  oil  price 
would  need  to  drop  by  about  20  percent  to  bring  world  demand  in  line  with  supply.  Be- 
cause oilcakes  are  principally  used  as  a protein  supplement  to  livestock  feed,  an 
increase  in  import  demand  would  occur  primarily  in  developed  countries,  where  there 
is  a high  effective  demand  for  animal  products. 

Projected  earnings  from  vegetable  oil  by  exporting  LDC's  would  increase  moderately 
over  the  I963-65  level,  while  costs  to  importing  LDC's  would  Increase  substantially 
because  of  rapid  projected  increases  of  vegetable  oil  imports  by  these  countries.  Net 
earnings  of  the  LDC's  from  vegetable  oil  exports  would  be  substantially  below  the  level 
of  net  earnings  during  the  mid-1960's.  On  the  other  hand,  total  LDC  earnings  from  oil- 
cakes would  increase  by  I98O.  Combined  net  trade  earnings  of  the  LDC's  from  vegetable 
oil  and  oilcakes,  however,  would  be  lower  in  198O  than  they  were  in  1963-65. 

Projection  set  II  assimies  a higher  level  of  economic  growth  and  agricultural 
productivity  in  the  LDC's.  Their  annual  growth  rate  in  oilseed  production  is  assumed 
to  be  ^0  percent  higher  than  under  set  I.  To  bring  world  demand  in  line  with  the  in- 
creased production,  a 31-percent  decline  in  vegetable  oil  prices  and  a 13-percent 
decline  in  oilcake  prices  are  projected  from  the  1963-65  price  levels.  With  higher 
income  levels  in  the  LDC's,  their  demand  for  vegetable  oil  would  increase  considerably. 
As  a result , vegetable  oil  import  costs  would  rise  above  and  export  earnings  would  drop 
below  those  of  set  I.  LDC  export  earnings  from  oilcakes,  however,  would  greatly  in- 
crease. Consequently,  LDC  net  export  earnings  from  oilseed  products  would  be  greater 
imder  set  II  than  under  set  I,  but  still  lower  than  the  I963-65  level. 

Projection  set  III  assimies  a lower  level  of  economic  growth  and  agricultural  pro- 
ductivity in  the  LDC's.  Their  oilseed  production  is  assumed  to  dron  30  percent  below 
that  projected  under  set  I.  With  a decline  in  production  and  income,  vegetable  oil 
prices  would  drop  13  percent  below  the  I963-65  level,  and  oilcake  prices  would  increase 
8 percent.  Net  LDC  export  earnings  would  be  less  under  set  III  than  under  the  two 
other  alternatives — mainly  because  of  the  lower  level  of  trade — and  such  earnings 
would  also  be  below  the  1963-65  level. 

Given  the  projected  world  supply  and  demand  conditions  for  vegetable  oils  and  oil- 
cakes, the  following  conclusions  are  evident: 

....  Per  capita  nutritional  levels  will  improve. 

....  There  is  an  implied  need  for  continued  concessional  sales  of  vege- 
table oil  to  less  developed  importing  countries. 


IX 


LDC ' s include  both  importing  and  exporting  countries,  making  it  dif- 
ficult for  them  to  achieve  among  themselves  a consensus  on  policy 
objectives.  Lower  world  prices  for  oilseed  products  would  benefit 
importers  but  would  adversely  affect  earnings  of  exporting  countries. 

With  a continuation  of  present  supply  and  demand  trends  and  policies, 
world  prices  for  vegetable  oils  would  decline  and  prices  for  oilcakes 
would  remain  stable. 

With  higher  production  levels  in  the  LDC's,  their  efforts  to  increase 
exportable  supplies  would  result  in  reducing  world  prices  of  both 
vegetable  oil  and  oilcakes,  but  net  export  earnings  by  the  LDC's 
would  increase  as  a result  of  increased  earnings  from  oilcakes. 

Increased  domestic  production  in  many  LDC's  would  be  absorbed  by 
internal  demand. 

World  import  demand  for  vegetable  oils  will  become  much  greater 
in  the  LDC ' s . 

World  import  markets  for  oilcakes  will  continue  to  be  found  almost 
exclusively  in  the  developed  countries. 
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WORLD  SUPPLY  AND  DEMAND  PROSPECTS 
FOR  OILSEEDS  AND  OILSEED  PRODUCTS  IN  1980 
With  Emphasis  on  Trade  by  the  Less  Developed  Countries 


by 

Lyle  E.  Moe  and  Malek  M.  Mohtadi,  Agricultural  Economists 
Foreign  Regional  Analysis  Division,  Economic  Research  Service 


PART  l.-INTRODUCTION  AND  REVIEW  OF  PRICES 

1.  — INTRODUCTION 

The  specific  objective  of  this  study  is  to  estimate  long-term  prospects  for 
world  trade  in  oilseeds  and  oilseed  products. 

Analysis  is  primarily  directed  to  demand  and,  to  a lesser  degree,  supply.  For 
the  less  developed  countries  (LDC's),  this  report  indicates  the  probable  magnitude 
of  foreign  exchange  expenditures  for  and  earnings  from  oilseeds  and  oilseed  products. 

Most  oilseeds  yield  both  vegetable  oil  and  oilseed  meal  in  relatively  fixed 
proportions.  Markets  for  the  two  products  are  largely  independent  and  the  growth 
rates  of  demand  for  oil  and  for  meal  can  vary  sharply.  The  complexity  of  the  demand 
for  oilseeds  is  indicated  in  figure  1,  a flow  chart  of  the  French  fats  and  oils 
econonr/"  during  1958-60. 

Part  II  of  this  report  concentrates  on  demand  for  vegetable  oil  and  part  III  pri- 
marily concerns  demand  for  oilseed  meals.  Part  IV  "marries"  the  two  analyses,  develops 
production  projections,  and  presents  the  resulting  trade  implications. 


The  projections  in  this  study  are  neither  targets  to  be  aimed  at  nor  forecasts 
of  what  will  actually  take  place.  Rather,  they  are  estimates,  based  on  specific 
assumptions,  of  probable  future  demand  for  and  supply  of  oilseeds  and  oilseed  products. 
The  assumptions  used  are  meant,  of  course,  to  be  as  realistic  as  possible,  and  recent 
past  experience  is  their  point  of  departure.  Therefore,  the  projections  supply  the 
basis  for  their  own  amendment  in  the  future,  should  the  underlying  assumptions  be 
changed  as  a result  of  new  information  or  new  policies.  In  some  instances,  enough 
statistical  data  have  not  been  available  to  permit  analysis  of  various  economic 
relationships.  Also,  the  reliability  of  the  available  data  is  not  always  as  high  as 
may  be  preferred.  Finding  enough  reliable  data  is  especially  difficult  for  oilseeds 
because  of  the  large  number  of  crops  involved. 
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Figure  1 
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Basic  Definitions  1/ 


Key  terms  used  in  this  report  are  defined  as  follows : 
Oilseeds 


Unless  otherwise  indicated,  "oilseeds"  include  soybeans,  peanuts,  cottonseed, 
sunflowerseed , rapeseed,  copra,  and  palm  kernels.  Since  linseed  oil  is  classified 
as  an  industrial  oil,  flaxseed  is  not  included  in  this  study's  analysis  of  vegetable 
oil  demand.  However,  in  the  analysis  of  oilcake  demand,  flaxseed  is  included. 

Vegetable  Oils 


Unless  otherwise  indicated,  "vegetable  oils"  include  soybean  oil,  peanut  oil, 
cottonseed  oil,  sunflowerseed  oil,  rapeseed  oil,  coconut  oil,  palm  kernel  oil,  palm 
oil,  and  olive  oil. 

Oilcakes 


The  term  "oilcakes"  is  applicable  to  both  expeller  cake  (obtained  from  pressing 
seeds  and  generally  containing  3-7  percent  oil  by  weight)  and  extracted  meals  (obtained 
from  solvent  extraction  of  seeds  and  generally  containing  less  than  1 percent  oil  by 
weight).  The  terms  "oilcakes"  and  "meal"  are  therefore  synonymous  in  this  report. 

Unless  otherwise  indicated,  "oilcakes"  include  the  meal  and  cake  from,  soybeans, 
peanuts,  cottonseed,  sunflowerseed,  rapeseed,  copra,  palm  kernels,  and  linseed. 

Oil-Equivalent  Basis 

The  quantity  of  oil  contained  in  oilseeds  produced  and  in  oilseeds  traded  is 
converted  to  an  oil- equivalent  basis.  For  example,  to  obtain  a total  oil  trade  figure 
for  a region,  the  quantity  of  vegetable  oil  shipped  in  the  form  of  oilseeds,  or  oil- 
equivalent,  is  added  to  the  quantity  of  vegetable  oil  traded  as  such. 

Meal- Equivalent  Basis 

The  quantity  of  meal  contained  in  oilseeds  produced  and  in  oilseeds  traded  is 
converted  to  a meal- equivalent  basis.  For  example,  to  obtain  a total  meal  trade 
figure  for  a region,  the  quantity  of  meal  shipped  in  the  form  of  oilseeds,  or  meal- 
equivalent,  is  added  to  the  quantity  of  meal  traded  as  meal. 

Units  of  Measurement 


Metric  tons  are  used  unless  otherwise  noted. 
Time  Reference 


Trade,  production,  and  consumption  are  on  a calendar  year  basis. 


A more  detailed  discussion  of  oilseeds  and  oilseed  products  and  their  uses 
appears  in  app.  C,  pp.  191-200. 
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Regional  Grouping 

For  vegetable  oils,  the  world  is  divided  into  18  regions,  based  on  economic, 
political,  and  geographic  criteria. 

Developed 

1.  United  States 

2 . Canada 

3.  European  Community  Belgi um- Luxembourg , France,  Federal  Repub- 

lic of  Germany,  Italy,  and  the  Netherlands. 

4.  United  Kingdom 

5.  Other  Western  Europe  Austria,  Denmark,  Finland,  Greece,  Iceland, 

Ireland,  Malta,  Norway,  Portugal,  Spain, 
Sweden,  and  Switzerland. 

6.  Japan 

7.  Australia  and  New  Zealand 

8.  Republic  of  South  Africa 
Central  Plan 


9.  Eastern  Europe  Albania,  Bulgaria,  Czechoslovakia,  East 

Germany,  Hungary,  Poland,  Romania,  and 
Yugoslavia. 

10.  USSR 

11.  Communist  Asia  Mainland  China,  Mongolia,  North  Korea, 

and  North  Vietnam. 


Less  Developed 

12.  Central  America  and  Mexico  British  Honduras;  Carribbean  including 

Cuba,  Costa  Rica,  El  Salvador,  Guatemala, 
Honduras,  Mexico,  Nicaragua,  and  Panama. 

13.  South  America  Argentina,  Bolivia,  Brazil,  French  Guiana, 

Paraguay,  Surinam,  Uruguay,  Venezuela, 

Chile,  Colombia,  Ecuador,  Peru,  and  Guyana. 

ih.  East  and  West  Africa  Botswana,  Burundi,  Ethiopia,  Kenya,  Lesotho, 

Malagasy  Republic,  Malawi,  Mauritius,  Mozam- 
bique, Rhodesia,  Rwanda,  Somalia,  Swaziland, 
Tanzania,  Uganda,  and  Zambia. 

Angola,  Cameroon,  Central  African  Republic, 
Chad,  Congo  (Kinshasa),  Congo  (Braz.), 
Dahomey,  Gabon,  Gambia,  Ghana,  Guinea, 

Ivory  Coast,  Liberia,  Mali,  Mauritania, 
Niger,  Nigeria,  Portuguese  Guinea,  Sene- 
gal, Sierra  Leone,  Togo,  Upper  Volta  and 
Other  Portuguese  West  Africa. 


15.  North  Africa  and  West  Asia 


Algeria,  U.A.R.  (Egypt),  Libya,  Morocco, 
Sudan,  Tunisia,  Bahrein,  Cyprus,  Iran,  Iraq, 
Israel,  Jordan,  Kuwait,  Lebanon,  Muscat  and 
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Oman,  Qatar,  Saudi  Arabia,  South  Yemen, 
Syria,  Trucial  States,  Turkey,  and  Yemen. 

l6 . South  Asia  Afghanistan,  Bhutan,  Ceylon,  India,  Nepal, 

and  Pakistan. 

IT.  Southeast  Asia  Burma,  Cambodia,  Laos,  South  Vietnam,  and 

Thailand. 

l8.  East  Asia  and  Pacific  Islands  Brmei  , China  (Taiwan),  Hong  Kong,  Indo- 

nesia, South  Korea,  Macao,  Malaysia,  New 
Guinea,  Pacific  Islands,  Papua,  Philippines, 
and  Singapore. 

For  oilcakes,  the  world  is  divided  into  13  rather  than  l8  regions — nine  regions 
used  in  the  vegetable  oil  analysis  were  combined  into  four  regions  for  the  oilcake 
analysis : 


Republic  of  South  Africa 
Australia  and  New  Zealand 

South  America 

Central  America  and  Mexico 

East  and  VJest  Africa 
North  Africa  and  West  Asia 

South  Asia 
Southeast  Asia 

East  Asia  and  Pacific  Islands 
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2.— EXPORT  EARNINGS,  IMPORT  COSTS,  AND  PRICES  OF  OILSEEDS  AND  OILSEED  PRODUCTS 


Export  Earnings  or  Import  Costs 

World  export  earnings  from  the  oilseeds  and  oilseed  products  of  primary  concern 
to  this  report  averaged  some  $2,901  million  during  1963-66.  Trade  in  oilseeds  was 
valued  at  $1,^58  million;  trade  in  vegetable  oil  amounted  to  $898  million  and  trade  in 
oilseed  meals,  to  $5^5  million  (table  l). 

The  less  developed  countries  earned  an  average  of  $1,3^^  million  in  foreign  ex- 
change from  oilseeds  and  their  products  during  1963-66.  Imports  for  the  LDC ' s averaged 
$421  million.  Thus,  net  exports  were  $923  million.  LDC ' s exported  $268  million  worth 
of  oilseed  meals,  while  imports  averaged  only  $7  million.  Their  vegetable  oil  exports 
were  $44o  million,  while  imports  were  $269  million  to  bring  about  net  exports  of  $171 
million.  LDC's  exports  of  oilseeds,  as  such,  averaged  $636  million;  imports  amounted 
to  $145  million . 

Developed  countries  provide  the  bulk  of  the  market  for  oilseed  exports  of  the 
LDC's.  During  I963-66,  the  developed  countries'  imports  of  oilseeds  and  oilseed 
products  averaged  $2,405  million  a year.  This  is  approximately  80  percent  of  total 
world  imports. 

By  region,  average  annual  net  export  earnings  from  oilseeds  and  oilseed  products 
during  I963-66  were  greatest  for  the  United  States — $864  million.  Such  net  exports 
provided  the  East  and  West  Africa  region  with  $473  million  a year,  while  the  East  Asia 
and  Pacific  Islands  region  earned  $S4l  million.  Trading  pattern  differences  within 
regions  are,  naturally,  reflected  in  export  earnings.  For  instance.  South  America 
was  a net  importer  of  oilseeds  and  vegetable  oils  but  a net  exporter  of  meals,  so  on 
balance  the  region  was  a net  exporter. 

For  the  European  Community  (EC),  net  imports  of  oilseeds  and  oilseed  products 
during  I963-66  averaged  some  $993  million.  The  United  Kingdom's  net  imports  averaged 
$292  million,  while  Japan's  averaged  $283  million.  Net  imports  of  the  Other  Western 
Europe  (O.W.E.)  region  amounted  to  $327  million.  Individual  regional  trade  in  oilseeds 
and  oilseed  products  for  1963-66  is  presented  in  appendix  A. 

On  a commodity  basis,  the  largest  export  earner  among  the  oilseeds  in  I966  was 
soybeans,  $859  million,  followed  by  peanuts,  $295  million,  and  copra,  $245  million 
(table  2).  The  major  vegetable  oils  traded  in  1966  were  sunflowerseed  oil,  $175  mil- 
lion, and  soybean  oil,  $l60  million,  followed  by  peanut  oil,  coconut  oil,  and  palm  oil, 
which  were  all  around  $l43  million.  Palm  kernel  oil  was  the  least  important--$28  mil- 
lion. 


By  value,  soybean  meal  was  the  most  important  meal  exported  in  I966.  Soybean 
meal  exports,  which  totaled  $297  million,  were  followed  by  peanut  meal,  $129  million, 
and  cottonseed  meal,  $71  million. 
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Prices 


The  profitability  of  trade  is  primarily  determined  by  the  level  of  prices  received. 
The  price  of  copra,  palm  kernels,  and  peanuts  has  consistently  been  well  above  the  ])rice 
of  soybeans,  while  rapeseed,  sunflowerseed , and  cottonseed  prices  have  been  relatively 
close  to  the  soybean  price,  especially  in  recent  years  (table  3). 

The  price  levels  of  oilseeds  are  determined  by  tiie  price  of  their  oil  and  meal  com- 
ponents. Tiie  combined  value  of  the  meal  and  the  oil  is  greater  tlian  the  price  per  ton 
of  the  parent  product  since  oil  and  meal  values  include,  among  other  things,  crushing 
costs  and  margins.  Ainong  the  oilseed  products,  the  value  of  soybean  meal  is  g.reater 
than  the  value  of  soybean  oil  per  ton  of  the  product..  The  price  for  copra,  palm  ker- 
nels, rapeseed,  and  flaxseed  is  determined  mainly  bv  the  value  of  the  oil  contained  in 
each.  The  value  of  peanut  oil  lias  been  t.wo  to  three  times  as  great  as  ttic  value  of 
peanut  meai  . The  oil  value-  in  sun ^lowerseeds  has  been  about,  twice  .as  large  as  the  meal 
value,  vfhile  for  cottonseed,  the  rreal  and  oi  i values  h.ave  been  relatively  equal. 

During  195t-68,  the  value  of  soybeans,  copra,  a.nd  palm  kernels  generally  increased, 
while  the  va.lue  of  peanuts,  sunflowerseed,  cottonseed,  rapeseed,  and  flaxseed  declined. 
During  the  same  period,  the  oil  component  v.a].uo  declined  for  ali  of  the  oilseeds  except 
copra  and  palm  kernels.  Conversely,  the  value  of  the  mea.l  hn.s  been  increasing  for  all 
commodities  except  sunflowerseed. 

The  main  component  determining  the  price  of  the  p,arent  product  strongly  influences 
the  future  price  prospects  of  an  oilseed  product.  For  example,  soybean  meal  constitutes 
the  bulk  of  soybean  value  and  while  soybean  oil  prices  ha.ve  been  declining,  meal  prices 
have  been  increasing.  As  a consequence,  the  price  for  soybeans  has  been  relatively  firm 
For  peanuts,  the  xirice  of  meal  has  also  been  increasing,  wiiile  the  price  of  pea.nut  oil 
has  been  trending  down.  Since  the  major  portion  of  the  v.alue  of  peanuts  is  in  the  oil, 
peanut  prices  have  been  declining. 

Vegetable  Oil  Prices 

The  price  levels  that  bring  supply  and  demand  into  oquilibriura  on  the  v?orld  market 
represent  the  total  effect  of  decisions  taken  by  a large  niamber  of  individuals,  com- 
panies, and  organizations  that  make  up  the  fats  and  oils  market.  International  market 
prices  of  fats  arid  oils  move  freely  in  response  to  changes  in  supply  and  demand  within 
this  highly  complex  market.  To  date,  they  have  operated  satisfactorily  In  providing,  a 
flexible  process  for  bringing  supply  and  demand  into  equilibrium,  althougii  at  declining 
pri ces . 

Price  developments  of  individual  oilseeds  and  vegetable  oils  cannot  be  explained 
primarily  by  changes  in  suppi.y  and  demand  on  the  markets  of  the  individuai.  commodities. 
Short-term  fluctuations  in  prices  result  largely  from  changes  in  the  supply  of  each 
individual  oilseed  commodity  and  in  the  prices  of  substitutable  oils  and  fats.  Prices 
are  also  determined  by  changes  in  supplies  from  domestic  production  in  the  main  import- 
ing countries  as  wel]  as  price  changes  on  the  world  m.arket. . Also,  price  changes  for 
oilseeds  may  differ  significantly  from  price  changes  for  vegetable  oils--for  reasons 
that  have  to  do  with  the  policies  of  crushers,  the  .policies  of  the  governments  of  im- 
porting a.nd  exporting  countries,  .and  the  demand  for  byproducts  (cakes  and  me.als ) , 

p.  85) . 2/  ^ 

Technical  and  economic  fa.ctors  influence  the  substitutability  of  fa.ts  and  oils. 

From  the  technical  point  of  view,  most  individual  fa.ts  and  oils  are  interchangeable 

_2/  Underscored  numbers  in  parentheses  refer  to  references  listed  at  the  end  of  this 
report . 
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since  the  various  characteristics  of  the  oils  can  he  altered  by  processing.  As  indi- 
cated in  appendix  C,  soft  oils  can  be  hardened  and  flavors  can  be  added,  moderated,  or 
entirely  removed,  for  example.  All  of  the  soft  oils  used  for  cooking  or  for  salad 
oils  are  substantially  interchangeable  and  additionally,  butter,  lard,  and  the  palm 
oils  are  used  as  cooking  fats.  For  the  manufacture  of  margarine  and  shortening,  all 
the  soft  oils,  palm  oils,  and  lard  are  substitutable  to  a large  degree. 

The  chief  economic  factors  influencing  interchangeability,  apart  from  consumer 
preferences,  are  the  availability  of  different  kinds  of  fats  and  oils  and,  where  sub- 
stitution is  not  too  difficult,  their  relative  prices.  The  possibility  of  storing 
oilseeds,  oils  and  fats,  and  their  products  enhances  the  scope  for  interchangeability 
(15.,  p.  7). 

The  utilization  of  any  individual  oil  cannot  be  considered  without  reference  to 
the  end  use  in  which  it  is  incorporated  because  the  margin  on  different  products  can 
vary  widely.  For  some  products,  a small  increase  in  price  in  any  individual  oil  might 
mean  its  elimination  from  usage  because  of  the  close  degree  of  substitutability  of  a 
cheaper  oil.  On  the  other  hand,  to  obtain  a premium  product,  the  continued  use  of 
the  specific  oil  might  be  considered  worthwhile  despite  the  price  increase.  Thus,  it 
is  difficult  to  indicate  with  any  degree  of  accuracy  how  wide  the  margin  must  be  between 
the  various  oils  and  fats  to  encourage  a greater  use  of  one  over  another. 

Advances  in  technology  have  made  it  possible  to  use  a wider  variety  of  oils  and 
fats  as  substitutes.  Changes  in  the  composition  of  margarine  in  recent  years  are  an 
example.  A study  of  the  changing  composition  of  margarine  in  a group  of  Western  Euro- 
pean countries  during  1958-63  indicated  substantial  increases  in  use  of  marine  oils, 
animal  fats,  and  soybean  oil  (2^).  By  contrast,  there  were  decreases  in  use  of  lauric 
oils  (coconut  and  palm  kernel),  palm  oil,  and  peanut  oil.  Once  technology  comes  into 
play,  prices  are  more  significant  in  determining  the  use  of  various  vegetable  oils. 

Increasing  interchangeability  among  fats  and  oils  has  had  two  discernible  effects 
on  their  prices  over  time:  (a)  The  scatter  or  spread  of  prices  of  the  various  kinds  has 
become  narrower  over  a long  period  because  the  increasing  scope  for  substituting  cheaper 
for  more  expensive  kinds  tends  to  raise  the  long-term  price  level  of  the  former  and  lower 
the  price  level  of  the  latter,  in  relative  terms;  and  (b)  over  a long  period,  short-term 
divergences  in  prices  of  one  kind  of  fat  or  oil  from  their  own  trend  or  from  the  general 
average  of  many  kinds  become  smaller  and  briefer  since  users  of  an  oil  that  temporarily 
becomes  unusually  expensive  can  more  easily  and  quickly  substitute  an  oil  whose  price 
has  not  risen  or  has  not  risen  as  much. 

The  degree  to  which  the  prices  of  different  vegetable  oils  have  moved  together 
is  a good  indication  of  their  substitutability.  Such  movements  can  conveniently  be 
expressed  in  terms  of  correlation  coefficients.  In  a recent  report  (i3 ) , a matrix  of 
price  correlation  coefficients  was  calculated  for  four  soft  oils  and  the  two  lauric 
oils  (coconut  and  palm  kernel),  covering  data  for  1950-66.  To  complete  the  matrix 
for  the  vegetable  oils  under  consideration  in  the  present  report  , correlation  coef- 
ficients were  computed  for  the  remaining  oils  for  the  same  time  period.  A summary  of 
the  results  is  given  in  table 

These  calculations  clearly  show  that  while  the  prices  of  the  two  lauric  oils  are 
very  closely  related,  they  bear  no  significant  relationship  to  the  prices  of  any  of  the 
other  seven  oils.  This  is  not  surprising  in  view  of  the  distinct  qualitites  of  the 
lauric  oils  (see  app.  C). 

Olive  oil  prices  also  displayed  a low  correlation  with  other  vegetable  oil  prices. 
This  was  probably  due  in  part  to  the  sharp  variations  in  annual  production  of  olive 
oil  and  in  part  to  the  distinct  demand  for  the  oil,  especially  in  the  Mediterranean 
countries,  despite  its  high  price  level. 


Among  the  soft  oils  and  palm  oilj  there  is  a network  of  close  price  relationships. 
This  close  linkage  is  as  expected  in  view  of  the  high  degree  of  substitutability  of 
these  oils. 

Price  Flexibilities 

This  section  measures  the  factors  affecting  the  level  of  international  prices  for 
selected  vegetable  oils.  To  permit  comparisons  of  the  price  responsiveness  of  these 
oils,  price  flexibilities  were  computed.  Price  flexibility  is  defined  as  the  percentage 
change  in  the  price  of  a commodity  associated  with  a 1-percent  change  in  the  quantity 
produced  of  that  commodity  or  a related  variable,  all  else  remaining  constant.  _3/ 

In  the  development  of  price  flexibilities,  the  two  lauric  oils  are  considered  by 
themselves  because  of  their  low  price  correlation  with  the  prices  o'f  the  other  oils. 

For  similar  reasons,  olive  oil  is  considered  by  itself.  The  remaining  six  oils  are 
grouped  together  and  are  called  "other  oils"  for  the  purposes  of  this  section. 

Multiple  regression  analysis  is  used  with  the  international  market  price  as  the 
dependent  variable.  Quantities  produced  in  the  current  year,  quantities  produced  in 
the  previous  year,  and  income  are  the  independent  variables.  A lagged  production  var- 
iable was  introduced  because  of  the  absence  of  stock  data.  When  the  data  are  expressed 
in  logarithms,  the  regression  coefficients  can  be  viewed  as  price  flexibility  estimates. 

Several  regressions  were  developed  with  1955-68  data,  for  the  lauric  oils,  olive 
oil,  and  the  other  oils.  The  following  regressions  were  selected  on  the  basis  of  con- 
firmation of  the  estimated  coefficients  to  a priori  knowledge  derived  from  economic 
theory  and  on  the  basis  of  their  "t,"  "F,"  and  "R^"  values: 

(a)  Lauric  oils: 


Log  pi  =5.^6  - 2.357  Log  0,^  + 1,145  Log  Q,^  + 0.6l6  Log 

^ (1.99)  ’ ^ (0.91)  (1.20) 


F = 4.0 


= .43 


(b)  Olive  oil: 


= 5.4T7  - 0.821  Log  Q°  - 0.314  Log  Q< 
(4.6o)  (1.74) 


+ 0.395  Log  I. 


t 


(1.75) 


F = 7.4 


( c) 


Other  oils : 


= 4.607  - 0.511  Log  Q°‘ 


(2.51) 
r2  = .36 


F = 6.3 


3/  Price  flexibilities  are  discussed  in  (_^,  pp . 53-55). 
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where : 


= weightedJi/  international  price  of  coconut  oil  and  palm  kernel  oil 
= current  quantity  of  world  lauric  oils  production 
^ = lagged  quantity  of  world  lauric  oils  production 

= national  product  index  of  developed  countries 
P°  = international  price  of  olive  oil 
Q°  = current  quantity  of  world  olive  oil  production 
Q°  ^ = lagged  quantity  of  world  olive  oil  production 

P^°  = weighted—/  international  price  of  the  six  other  vegetable  oils 

qoo  = current  quantity  of  other  vegetable  oils  produced,  world  basis 
The  estimated  "t"  values  appear  in  parentheses  below  the  estimated  coefficients. 


The  estimated  price  flexibility  of  lauric  oils  indicates  that  a 1.0-percent  change 
in  the  quantity  produced  would  be  associated  with  about  a 2.U-percent  change  in  the 
price  in  the  opposite  direction,  other  things  remaining  equal.  This  means  that  opposite 
price  movements  more  than  offset  the  effect  of  quantity  changes.  In  sharp  contrast,  the 
estimated  price  flexibility  for  olive  oil  indicates  about  a 0.8-percent  price  decline 
with  a 1.0-percent  production  increase.  For  the  other  oils,  the  estimated  price 

flexibility  indicates  that  during  1955-68,  the  price  declined  ab'out  0.5  percent  with 
each  1.0-percent  quantity  increase. 

The  reciprocal  of  the  price  flexibility  estimate  may  be  considered  as  an  approxi- 
mation of  the  price  elasticity  of  demand  (30).  Based  on  the  price  flexibilities,  the 
implied  price  elasticities  of  demand  were  computed  to  be  -O.h  for  lauric  oils,  -1.2  for 
olive  oil,  and  -2.0  for  the  other  oils.  In  view  of  the  inelastic  price  elasticity  for 
lauric  oils,  one  would,  of  course,  expect  a change  in  price  greater  than  the  rate  of 
change  in  production.  The  converse  would.be  true  for  olive  oil  and  the  other  oils. 

Effects  of  U.S.  Public  Law  480  on  World  Prices 


The  effect  on  world  prices  of  large-scale  P.L.  480  concessional  shipments  of  vege- 
table oil  is  important  in  view  of  the  high  degree  of  substitutability  among  vegetable 
oils  . 


Soybean"  and  cottonseed  oils  are  the  major  oils  under  the  provisions  of  P.L.  480. 
Soybean  oil  shipments  are  the  most  important;  in  1965,  they  totaled  some  350,000  tons. 

A recent  study  of  the  world  soybean  market  included  an  analysis  of  the  impact  on 
the  market  of  P.L.  480  exports  of  soybean  oil  (31).  The  study  concluded  that  "conces- 
sional exports  of  soybean  oil  under  P.L.  480  have  done  much  to  sustain  prices  and  in- 
comes of  growers  in  the  soybean  sector  since  the  mid- fifties  and  the  abandonment  of 
these  shipments  in  I965  would  have  depressed  oil  prices  an  estimated  2 or  3 cents  per 
pound,  and  bean  prices  by  as  much  as  28  cents  per  bushel."  Reworded,  P.L.  480  shipments 
of  soybean  oil  in  I965  increased  the  price  of  soybean  oil  on  the  normal  U.S.  commercial 
market  by  about  20  percent  above  what  it  would  have  been  in  the  absence  of  such  ship- 
ments. The  United  Nations  Food  and  Agriculture  Organization  (FAO)  has  stated  that  since 

j/  Weighted  by  the  volume  of  world  trade  of  each  oil  (table  2)  and  the  international 
price  of  each  oil  (table  3). 

_5/  Dr.  Al-Zand,  using  1950-66  data,  obtained  a price  flexibility  of  -0.835  for  olive 
oil  ( ^,  p.  126). 
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International  prices  for  oilcakes  have  trended  upward  in  the  past  deca.de  a;:  a 
result  of  a sustained  increase  in  demand.  The  increase  in  de'mand  has  been  primarily 
due  to  an  inci’oase  in  livestock  production  and  the  feeding  of  more  concent rn.te  rations 
per  unit  of  livestock  output.  The  increased  production  of  animal  products  iias  occurred 
mainly  because  of  increases  in  per  capita  income  aaid  population  a.nd  changes  in  dietary 
habits  in  many  economically  advanced  countries  of  tiie  world. 

Wit.h  respect  to  dematid  for  different  typies  of  oi  IcaJies , suiistitutab ili  t.y  dou'S 
exist  in  varying  degrees  even  though  chemical  and  biological  cliaracteristi cs  of  tdie 
oilcalces  differ  (see  app.  C).  A study  of  the  structure-  of  the  soyi>ean  export  market 
states : 


Individual  high-protein  feeds,  for  example  soybean  '.m-al  and  lin- 
seed meal,  are  substitutable  in  varying  degree:;  in  mixed  feeds  with  othei' 
high-pirotein  feeds  sucli  as  the  meals  of  p)oanut , cottonseed,  copma,  fisli- 
meal , alfalfa,  meat  scraps,  and  tankage. 

The  practicality  of  such  substitution  depends  on  a nimiber  of  fac- 
tors, including  relative  pirices,  gi’owth  rate  for  the  consuiuing  animal, 
and  ability  of  the  meals  to  meet  their  amino-acid  requirements.  As  a 
consequence  of  such  substitution,  the  elasticitv  of  demand  for  anv  given 
high-protein  feed  may  be  expected  t,o  be  greater  than  tiie  elasticity  of 
demand  for  higii-prote  in  feeds  in  the  aggregate  ( |j , p>p.  pg_2Q ) • 

The  degree  to  which  prices  of  tiie  differe-nt  oilcakes  have  moved  togetiier,  as  ex- 
pressed in  terms  of  correlation  coef  fici  eni.s , was  used  to  rnoasiu'e  tiie  substitutability 
of  different  oilcakes  (table  5).  Data  f'or  piri  cos  of  six  oilseed  meals  and  fishmeal  for 
1955-66  are  given  in  table  3.  ^ 

As  exjjected,  the  calculations  indicate  that,  pi'i  C(--s  of  the  various  oilcakes  are 
closely  related.  The  vaiyirig  degrees  of  price  correlation  among  tiie  various  oilcakes, 
apart  from  supply  constraints,  a.re  partly  due  to  ilifferences  in  tiie  ci-’ude  protein  con- 
tent and  to  differences  in  tiie  essential  amino-acid  composition  of  such  nrotein.  tor 
example,  sunflowerseed  meal  contains  about  28  percent  protein,  while  soybean  me.al  is 
nearly  46  percent  crude  protein.  Soybean  meal,  and  neanul.  meal  are  nearly  identical  witii 
respect  to  crude  protein  content,  but  soybean  meal  is  preferable--mainly  because  its 
lysine  content,  one  of  the  more  restricting  essential  amino-acids,  is  about  65  percent 
greater  than  that  of  peanut  meal.  Tiie  essential  amino-acid  pattern  of  protein  in  vai’- 
ious  meals  is  contained  in  appendix  table  C-1. 

Price  Flexibilities 


As  with  vegetable  oils,  price  flexibilities  for  oilc.'ikes  were  computed  i.o  estimate 
price  responsiveness  to  ciianges  in  suppjly.  Because  there  were  no  shaiyi  disparities  in 
the  price  correlation  coefficients  of  the  different  oilcakes,  price  flexibility  estimates 
were  developed  with  1955-66  data  for  all  meals  combined.  The  following  three  regressions 
were  developed; 


(a)  Log  P = 1.354  - 0.391  Log  Q 

(0.64) 


- 0.578 

( 1 . 21 ) 


Log  Q 


'mt-1 
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(0.96)  (2.23) 

F = l8.ii  ==  .80 

(c)  Log  P = 1.062  - O.IU2  Log  - 0.522  Log  Q 

(0.23)  (1.60) 

+ 1.051  Log  I 

(2.25) 

F = 15.2  = .85 

where ; 

P = international  prices  of  peanut,  coconut,  naltn  kernel,  soybean,  cotton- 
seed, linseed,  simflower,  and  rapeseed  meals.  The  prices  are  weighted  by 
the  volume  of  world  trade  of  each  meal 


Q , = current  quantity  of  world  oilcake  nroduction 

mt 

Qjjjt-1=  lagged  quantity  of  world  oilcake  production 
I = national  product  index  of  developed  countries 

= current  quantity  of  world  corn,  barley,  and  oats  production 
The  estimated  "t"  values  appear  in  parentheses  below  the  estimated  coefficients^ 


In  equation  (a),  world  production  and  lagged  world  production  of  oilcakes  were 
not  good  explanatory  variables,  but  the  income  variable  was  significant.  This  is  not 
surprising  because  sharp  increases  in  demand  absorbed  production  increases  during  1955- 
66.  The  estimated  price  flexibility  indicates  that  a 1.0-percent  change  in  production 
would  be  associated  with  an  approximate  .4-percent  change  in  the  price  of  oilcakes  in 
the  opposite  direction,  other  things  remaining  equal. 


Equation  (b)  is  the  same  as  equation  (a)  with  the  exception  of  lagged  production. 
The  lag  variable  was  deleted  to  see  if  the  production  variable  would  show  any  statis- 
tical significance.  The  "t"  value  for  the  production  coefficient  increased  but  it 
still  was  not  a good  explanatory  variable. 


In  equation  (c),  world  grain  production  was  added  as  an  independent  variable  to 
measure  its  significance  on  meal  prices.  World  production  of  grain  was  significant  at 
the  10-percent  level.  The  equation  indicates  that  a 1-percent  increase  in  world  grain 
production  would  reduce  world  meal  prices  by  0.5  percent,  other  things  remaining  equal. 
The  equation  also  indicates  that  on  the  world  level,  oilcakes  and  grain  are  substitutes 
However,  within  certain  price  limits,  the  two  tend  to  be  complementary  rather  than  sub- 
stitutes in  the  compound  feed  industry.  As  technological  advances  are  continued  in 
the  mixed- feed  industry,  the  tendency  to  substitute  is  likely  to  increase. 

_6/  Index  constructed  from  Moe ' s population  study  ( 44) . 
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Table  1. — World  trade  in  oilseeds  and  oilseed  products,  by  value  and  region,  1963-66  average 
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J^/  Values  are  for  the  seeds,  oils,  and  meals  listed  in  chap.  1 under  Basic  Definitions. 


Table  2. — V/orld  trade  in  oilseeds  and  oilseed  products,  by  value  and  comnodity,  106.3-66 
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Table  3. — F’rice  series  of  major  oilseeds,  fats  and  oils,  and  oilseed  meals, 


Item 


1/ 


Oilseeds : 

Peanuts 

Cottonseed 

Soybean 

Sunflowerseed 

Rapeseed 

Copra 

Palm  kernels 

Flaxseed 

Vegetable  oils  : 

Peainut  oil 

Cottonseed  oil 

Soybean  oil 

Sunflowerseed  oil..  . 

Rapeseed  oil 

Coconut  oil 

Palm  kernel  oil 

Olive  oil 

Palm  oil 

Linseed  oil 

Other  oils  and  fats: 

Butter 

Lard 

Fish  oil 

Whale  oil 

Oilseed  meals : 

Peanut 

Cottonseed 

Soybean 

Sunflowerseed  meal. . 

Copra 

Linseed 

Fish 


1955  ! 

1956 ; 

1957 ; 

1958 ; 

1959  '. 

i960  ! 

1961 ; 

1962 ; 

1963 ; 

1964  ; 

1965 ; 

1966  ( 1967  ! 

' 1968 

Dollars  per 

metric  ton 

190 

208 

2o4 

165 

181 

198 

196 

171 

173 

187 

206 

187  2/182 

2/168 

106 

108 

98 

89 

90 

97 

99 

89 

92 

98 

104 

104  99 

102 

111 

112 

106 

94 

96 

92 

111 

101 

110 

111 

117 

128  ll4 

111 

110 

118 

111 

96 

109 

104 

106 

108 

108 

103 

124 

138  117 

109 

l4i 

152 

136 

11 4 

128 

128 

135 

107 

110 

116 

124 

131  122 

104 

186 

183 

179 

205 

249 

207 

170 

166 

186 

198 

225 

187  207 

232 

143 

l44 

l4l 

153 

190 

164 

136 

136 

152 

151 

179 

156  l64 

174 

155 

175 

142 

145 

153 

i45 

150 

149 

136 

136 

133 

128  136 

i43 

287 

369 

358 

275 

300 

326 

329 

274 

269 

313 

323 

296 

287 

269 

265 

335 

323 

291 

252 

235 

305 

266 

243 

250 

278 

333 

278 

3/269 

295 

344 

320 

261 

233 

225 

283 

218 

215 

228 

265 

259 

216 

178 

293 

355 

345 

268 

269 

244 

316 

24i 

236 

254 

292 

262 

212 

194 

308 

377 

358 

261 

221 

219 

280 

221 

215 

252 

263 

244 

206 

161 

260 

264 

271 

316 

378 

317 

254 

252 

283 

296 

360 

311 

332 

393 

259 

262 

267 

296 

358 

305 

253 

249 

279 

294 

350 

292 

256 

3/330 

608 

952 

769 

644 

589 

624 

567 

651 

923 

585 

663 

660 

689 

681 

240 

258 

252 

229 

238 

224 

228 

210 

218 

234 

269 

233 

4/226 

4/l4o 

247 

329 

271 

266 

226 

254 

280 

254 

213 

237 

213 

191 

202 

234 

970 

882 

772 

948 

948 

853 

706 

820 

900 

930 

911 

838 

761 

768 

— 

— 

364 

345 

269 

253 

244 

217 

213 

251 

■ 292 

282 

205 

170 

199 

218 

214 

185 

171 

155 

138 

99 

16  4 

204 

217 

192 

127 

99 

242 

249 

249 

214 

215 

206 

192 

132 

195 

225 

239 

233 

167 

127 

112 

110 

98 

87 

101 

98 

93 

102 

106 

108 

119 

111 

111 

105 

— 

89 

78 

65 

84 

79 

78 

83 

93 

102 

96 

94 

n . a. 

n.  a. 

102 

98 

90 

92 

95 

91 

100 

106 

113 

112 

115 

124 

119 

120 

101 

91 

77 

67 

77 

69 

67 

81 

89 

88 

84 

83 

82 

79 

84 

86 

70 

72 

89 

88 

71 

77 

n . a. 

76 

96 

103 

98 

n . a. 

104 

105 

84 

75 

97 

88 

85 

95 

101 

100 

103 

121 

108 

108 

103 

123 

137 

133 

148 

182 

175 

154 

134 

\J  The  price  series  used -for  each  item  is: 


Oilseeds 

Peanuts : Nigerian,  shelled. 

Cottonseed:  Sudanese,  bulk. 

Soybeans : U.S.  No.  2 yellow. 

Sunflowerseed:  East  African,  pure. 

Rapeseed:  Canadian,  40  percent  bulk. 

Copra : Straits. 

Palm  kernels : Nigerian. 

Flaxseed : Canadian,  No.  1,  2 1/2  per- 

cent bulk,  c.i.f.  U.K. 

Oils  and  Fats 

Peanut  oil:  Nigerian  3-6  percent  bulk. 

Cottonseed  oil:  American,  crude,  bulk. 

Soybeans : Any  origin,  crude. 

Sunflower  oil:  Argentine,  semi-refined,  bulk. 

Rapeseed  oil:  Any  origin,  ex-tank  Rotterdam. 

Coconut  oil:  White  Ceylon,  1 percent  bulk. 

Palm  kernel  oil:  Net,  naked,  ex-mill  London. 

Olive  oil:  Spanish,  edible,  1 percent  drums, 

f.o.b. 

Palm  oil:  Nigerian,  5 percent  c.i.f.,  U.K. 

Butter:  New  Zealand  finest,  ex-store,  London. 

Lard : U.K.,  American,  bulk. 


Oils  and  Fats  con't. 

Fish  oil:  Peruvian,  semi-refined. 

Whale  oil:  Crude 

Linseed  oil:  Argentine-Uruguayan , c.i.f. 

U.K. 

Oilseed  Meals: 

Peanut  meal:  Nigerian,  $6  percent. 

Cottonseed  meal:  Argentine,  44/4$  percent. 

Soybean  meal:  Canadian,  45  percent. 

Sunflowerseed  meal:  Argentine.  37/38 

percent . 

Copra  meal : Indian,  30  percent. 

Linseed  meal : Argentine,  37/38  percent. 

Fish  meal:  Peruvian,  65  percent 

^/  Nigerian. 

3/  Estimated. 

¥/  Malayan,  5-percent  bulk. 

Sources:  Unilever  Ltd.  and  the  Public  Ledger 

(weekly  U.K.  paper  of  market  quota- 
tions). All  prices  c.i.f.  Europe 
unless  otherwise  stated. 
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Table  U. — Correlation  matrix  of  vegetable  oil  prices  1/ 


Oils 

Soft 

oils 

Hard  oils 

Peanuts  [ 

Cotton- 

seed 

flo'.jer 

Soybean 

Rapeseed 

Olive 

Palm 

oil 

Palm  : 
Kernel  : 

Coconut 

Soft  oils: 

Peanut 

1.00 

0.68 

O.Tl 

0.78 

0.86 

0.48 

0.57 

0.34 

0.16 

Cottonseed 

1.00 

0.67 

0.75 

0.72 

0.43 

0.59 

0.04 

0.04 

Sxmflower 

1.00 

0.90 

0.78 

0.20 

0.49 

0.06 

0.12 

Soybean 

1.00 

0.84 

0.24 

0.50 

0.18 

0.03 

Rapeseed 

1.00 

0.45 

0.73 

0.20 

0.03 

Olive 

1.00 

0.34 

0.03 

0.03 

Hard  oils  : 

Palm  oil 

1.00 

0.35 

0.09 

Paijn  kernel 

1.00 

0.90 

Coconut 

1.00 

\J  The  figiires  shown  are  correlation  coefficients  calculated  from  annual  price  data  for  1955-66  for 
each  pair  of  oilcakes. 


Source:  Computed  from  data  in  ( 131 . 


Table  5. — Correlation  matrix  of  international  oilcake  prices  1/ 


Oils 

Peanut 

Cottonseed 

Soybean 

: Sunflower 

: Copra  : 

Linseed 

Fish  Zj 

Peanut 

1.00 

0.91 

0.73 

0.82 

0.65 

0.83 

0.88 

Cottonseed 

1.06 

0.76 

0.84 

0.46 

0.81 

0.71 

Soybean 

1.00 

0.59 

0.49 

0.79 

0.89 

Sunflower 

1.00 

0.28 

0.74 

0.61 

Copra 

1.00 

0.75 

0.62 

Linseed 

1.00 

0.80 

Fish 

^ 

1.00 

each  pair  of  oilcakes. 

2/  Price  data  for  I96O-66. 
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PART  ll.-WORLD  DEMAND  FOR  VEGETABLE  OILS 


Since  this  report  concentrates  on  oils  of  primary  importance  to  the  less  developed 
countries  from  an  export-earning  point  of  view,  demand  projections  are  not  developed  for 
the  animal  fats  and  the  marine  oils.  The  animal  fats — such  as  butter,  lard, and  tallow — are 
the  byproducts  of  milk  and  meat  production.  The  marine  oils — fish  and  whale  oils — are 
the  byproducts  of  the  fishing  industry.  Thus,  besides  being  of  limited  importance  from 
a trade  point  of  view  to  the  LDC ' s , production  of  animal  fats  and  marine  oils  is  not 
closely  related  to  demand  for  fats  and  oils,  but  to  supply  and  demand  for  the  main  prod- 
ucts from  which  they  are  derived. 

Vegetable  oils  are  often  subdivided  into  three  broad  groups  according  to  their  con- 
sistency in  temperate  climates;  (l)  "Soft"  oils  consist  principally  of  soybean,  peanut, 
cottonseed,  rapeseed,  sunflowerseed , and  olive  oils,  which  are  used  mainly  for  human  con- 
sumption, largely  in  direct  liquid  form,  but  also  in  the  manufacture  of  margarine  and 
shortening;  (2)  "hard"  oils  consist  of  products  of  palm  trees — coconut,  palm  kernel, 
and  palm  oil — which  are  used  both  for  food,  mainly  in  margarine  manufacturing  and  bak- 
ing, and  for  industrial  purposes,  mainly  in  soap;  and  (3)  "industrial"  or  "technical" 
oils  consist  mainly  of  linseed,  tung,  and  castor  oils,  which  are  principally  used  as 
lubricants  and  as  drying  agents  in  products  such  as  paints  and  varnishes. 

The  vegetable  oils  to  which  this  report  gives  primary  consideration  are:  soybean, 

peanut,  cottonseed,  sunflowerseed,  rapeseed,  olive,  coconut,  palm  kernel,  and  palm  oil. 
Excluded  are  edible  vegetable  oils  of  minor  importance  from  a trade  point  of  view,  such 
as  corn,  safflower,  sesame,  and  babassu  kernel  oil.  Also  excluded  are  the  industrial 
oils,  which  are  of  minor  importance  from  a trade  point  of  view  to  the  LDC's  and  which 
have  a demand  schedule  that  is  sharply  different  from  the  demand  schedule  for  the  edible 
vegetable  oils. 
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3.— INTERNATIONAL  TRADE  IN  VEGETABLE  OIL 


Level  of  Trade 


World  exports  of  vegetable  oils  increased  L.5  percent  annually  from  1955-57 
through  1963-65  (table  6).  _7/  A striking  feature  in  the  development  of  vegetable  oil 
exports  during  the  period  was  the  difference  in  the  rate  of  increase  of  the  developed 
countries'  exports  compared  with  that  of  the  other  countries.  The  developed  countries 
increased  their  exports  7-3  percent  a year,  while  the  central  plan  coimtries  increased 
exports  at  3.7  percent  and  the  LDC's  at  3-1  percent. 

During  1955-57  through  I963-65,  there  were  also  marked  differences  in  the  composi- 
tion of  the  exports  among  the  regions.  The  annual  rate  of  increase  in  exports  of  oil 
in  the  form  of  oilseeds  was  13.3  percent  for  the  developed  countries,  but  only  2.9 
percent  for  the  LDC's.  In  the  central  plan  countries,  such  oil-equivalent  exports  de- 
clined at  an  annual  rate  of  6.5  percent.  Conversely,  exports  of  vegetable  oil  as 
such  increased  more  than  2k  percent  a year  in  the  central  plan  countries,  but  only  3.9 
percent  in  the  LDC's  and  2.9  percent  in  the  developed  countries. 

On  a world  basis,  the  developed  countries'  share  of  world  exports  increased  from 
20  to  36  percent  from  1955-57  through  I963-65.  The  central  plan  coimtries ' share  de- 
clined from  13  to  5 percent  of  the  total,  while  the  less  developed  countries'  share 
dropped  from  67  to  59  percent. 

The  developed  countries  took  some  7^  percent  of  the  world's  total  vegetable  oil 
imports  in  I963-65 — a decline  from  80  percent  during  1955-57-  This  was  due  to  a rela- 
tive decline  in  the  imports  of  vegetable  oil  as  such — from  8l  to  65  percent  of  the 
world's  total.  The  central  plan  countries'  share  of  total  vegetable  oil  imports  in- 
creased from  5.6  to  6.5  percent.  The  LDC's,  however,  increased  their  share  from  1^ 
to  19  percent. 

The  total  import  and  export  trade  of  each  of  the  18  regions  was  developed  from 
1955  to  as  far  forward  as  data  permitted.  Tor  all  of  the  developed  regions,  trade 
data  were  available  through  1967.  For  most  of  the  LDC's  and  central  plan  countries, 
trade  data  were  available  only  through  1965.  Thus,  the  time  span  for  considering 
the  trade  of  all  regions  is  1955-65- 

Relative  Importance  of  Trading  Regions 


Exporting  Regions 

The  position  of  the  exporting  regions  changed  considerably  from  the  1950 's  to  the 
1960's.  During  1955-57,  the  East  Asia  and  Pacific  Islands  region  was  the  leading  ex- 
porter; the  East  and  West  Africa  region,  second;  the  United  States,  third;  and  Commu- 
nist Asia  and  South  Asia,  fourth  and  fifth,  respectively.  In  I963-65,  the  United 
States  was  the  largest  exporting  region,  followed  by  East  Asia  and  the  Pacific  Islands, 
East  and  West  Africa,  the  EC,  and  the  USSR,  respectively.  On  a net  export  basis,  the 
East  and  West  Africa  region  was  the  largest,  while  East  Asia  and  the  Pacific  Islands 
ranked  second  and  the  United  States , third.  These  three  regions  dominated  the  world 
market  in  the  same  order  of  importance  in  both  periods.  Communist  Asia  shifted  from 
the  fourth-ranked  net  exporter  in  1955-57  to  the  fifth-ranked  in  the  1960's.  The 


_7/  World  exports  are  the  total  of  oil  traded  in  the  form  of  oil  plus  the  oil 
equivalent  of  oil  traded  in  the  form  of  oilseeds. 
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USSR,  which  was  a net  importer  during  1955-57,  was  the  fourth  leading  net  exporter  by 
1963-65.  Conversely,  South  Asia,  the  fifth  leading  net  exporter  in  1955-57,  was  a net 
Importer  during  I963-65. 


Importing  Regions 

The  most  significant  importing  region  in  1955-57  was  the  EC,  followed  by  the 
United  Kingdom,  Other  Western  Europe,  the  United  States,  and  Japan.  In  1963-65,  the 
EC  was  still  the  leading  importer,  but  O.W.E.  was  the  next  most  important  market,  fol- 
lowed by  the  United  Kingdom,  Worth  Africa  and  West  Asia,  and  Japan.  On  a net  importer 
basis,  the  regions  rank  somewhat  differently.  In  1955-57,  the  EC  was  the  world's 
leading  market,  followed  by  the  United  Kingdom,  O.W.E. , and  Japan.  The  same  order  of 
importance  was  maintained  in  1963-65.  The  Worth  Africa  and  West  Asia  region,  which 
was  a net  exporter  in  1955-57,  replaced  the  USSR  in  the  1960's  as  the  fifth  largest 
net  import  market . 


Changes  in  Trade  Levels 

Wet  Exporting  Regions 

The  United  States  accounts  for  approximately  three- fourths  of  the  vegetable  oil 
exports  originating  from  the  developed  countries.  During  1955-57  through  I963-65, 
total  U.  S.  vegetable  oil  exports  increased  8.1  percent  a year.  U.  S.  oilseed  exports 
on  an  oil-equivalent  basis  increased  at  13.2  percent  a year,  while  exports  of  oil  as 
such  increased  only  2.8  percent  a year.  This  disparity,  of  course,  is  a reflection 
of  the  rapid  expansion  of  soybean  exports  from  the  United  States. 

Among  the  central  plan  countries  , the  USSR  phenomenally  changed  its  position 
from  a net  importer  during  the  mid-1950's  to  a net  exporter  in  the  mid-1960's.  The 
shift  in  the  USSR's  trade  position  has  had  very  widespread  effects  on  the  world  vege- 
table oil  market  in  recent  years.  Although  the  average  volume  of  exports  in  1963-65 — 
2k3,600  tons — was  not  relatively  significant  in  the  world  total,  exports  by  1967  had 
risen  to  707,000  tons.  The  bulk  of  these  exports  has  been  sunflowerseed  oil.  Tradi- 
tionally, the  East  European  countries  have  absorbed  most  USSR  sunflowerseed  oil  ex- 
ports. In  recent  years,  however,  Russia  has  had  to  look  increasingly  elsewhere  to 
market  its  large  volume  of  oil. 

Communist  Asia  was  a relatively  large  exporter  of  vegetable  oil  during  1955-57. 
However,  through  I963-65,  exports  declined  at  an  average  annual  rate  of  12.2  percent. 
The  decline  was  primarily  due  to  reduced  production,  mainly  of  soybeans,  in  Mainland 
China. 

With  respect  to  exporters  in  the  less  developed  regions,  the  East  and  West 
Africa  region  continued  to  maintain  its  position  as  a major  exporter.  During  1955-57 
through  1963-65,  exports  expanded  at  an  average  annual  rate  of  3.^  percent.  This 
increase  was  primarily  due  to  increases  in  peanut  production.  Exports  of  the  other 
major  oil  from  the  region,  palm  oil,  declined  slightly. 

In  the  East  Asia  and  Pacific  Islands  region,  exports  increased  at  an  annual  rate 
of  2.3  percent  between  1955-57  and  I963-65.  Oil  palm  production  in  this  region  has 
increased  markedly  since  I965  and,  consequently,  the  region  currently  has  a much 
larger  role  in  the  world  vegetable  oil  market  than  it  did  in  I963-65. 
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Net  Importing  Regions 


The  EC  is  easily  the  world's  leading  market  for  vegetable  oils.  While  its  net 
imports  of  vegetable  oil  as  such  increased  only  1.3  percent  annually  from  the  mid- 
1950 's  to  the  mid-1960's,  imports  on  an  oil-equivalent  basis  increased  nearly  3.0  per- 
cent. The  EC's  demand  for  high-protein  oilseed  meals  has^ risen  sharply  since  the  mid- 
1950 's,  and  one  of  the  side  consequences  has  been  the  ris^  in  vegetable  oil  imports  on 
an  oil- equivalent  basis. 

The  United  Kingdom  relies  almost  wholly  on  imports  to  meet  its  vegetable  oil 
needs  I Its  net  imports  of  vegetable  oils  declined  in  excess  of  2.0  percent  a year 
from  the  1950 's  through  the  mid-1960's.  Offsetting  this  decline  were  large  increases 
in  imports  of  butter,  which,  in  general,  enjoyed  a relative  price  advantage  over  vege- 
table oils  in  the  United  Kingdom. 

Imports  by  the  Other  Western  Europe  region  have  been  increasing  slowly — only  l.U 
percent  a year.  Moderate  increases  in  rapeseed  oil  and  olive  oil  production  have 
partially  offset  the  need  for  imports. 

Japan's  vegetable  oil  imports  have  been  rising  very  rapidly,  averaging  some  10.2 
percent  a year  from  1955-57  through  I963-65.  This  rise  can  be  attributed  to  many 
factors,  the  main  ones  being  a decline  in  domestic  production,  a rapidly  expanding 
economy,  and  a low  level  of  per  capita  oil  consumption. 

Among  the  LDC's,  the  most  dramatic  changes  during  1955-57  through  I963-65  were 
the  changes  of  the  South  Asia  region  and  the  North  Africa  and  West  Asia  region  from 
net  exporters  to  net  importers.  Substantial  population  increases,  moderate  increases 
in  oilseed  production,  and  large  levels  of  imports  on  a concessional  basis  character- 
ized both  these  regions  during  the  review  period. 


Trade  Patterns 


Table  8 presents  the  average  1963-65  data  on  trade  flows  of  vegetable  oils  for 
16  regions  and  shows  region  of  origin  and  destination  of  exports . Tables  9 and  10 
break:  down  total  trade  flows  into  component  parts  of  trade  in  oil  as  such  and  trade 
in  oil,  oil-equivalent  basis.  These  tables  are  presented  in  tabular  matrix  form  so 
that  imports  and  exports  among  the  16  regions,  and  for  the  three  divisions  of  the 
world,  can  be  readily  discerned.  For  example,  the  matrix  shows  that  dirring  1963-65, 
the  LDC's  exported  a total  of  some  3.3  million  tons  of  vegetable  oil  (including  oil- 
equivalent)  with  2.8  million  tons  going  to  developed  countries  ( 8U  percent),  .2 
million  tons  going  to  central  plan  countries,  and  the  remaining  .3  million  tons  being 
traded  within  the  LDC  region. 

The  matrix  also  shows  that  the  EC  imported  an  average  of  2.3  million  tons  of 
vegetable  oils  during  1963-65,  with  l.U  million  tons  coming  from  the  LDC's,  0.1 
million  from  central  plan  countries,  and  .8  million  from  developed  countries.  Of  the 
2.3  million  tons  of  vegetable  oil  imports,  1.4  million  were  imported  in  the  form  of 
oilseeds.  Of  this,  .53  million  tons  originated  from  developed  regions,  .05  million 
from  central  plan  regions,  and  .83  million  from  LDC  regions. 

The  above  are  but  a few  of  the  comparisons  tables  8-10  permit.  By  assuming 
a trade  flow  among  the  exporters  and  importers  based  on  these  tables , a future  flow 
of  trade  can  be  projected. 
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Trade  in  Animal  Fats  and  Marine  Oils 


In  analyzing  trade  patterns  of  vegetable  oils,  and  subsequent  demand,  it  is  nec- 
essary and  logical  to  examine  exports  and  imports  of  the  relevant  vegetable  oil  sub- 
stitutes— lard,  butter,  and  marine  oils  (table  ll) . Because  of  problems  in  disaggre- 
gating data,  the  LDC's  and  Communist  Asia  were  grouped  together  in  the  review  of  trade 
of  these  substitutes.  Developed  countries  dominate  trade  in  lard,  butter,  and  marine 
oils.  In  1963-65,  they  accounted  for  8j  percent  of  the  total  net  exports  and  93  per- 
cent of  the  total  net  imports. 

The  four  leading  export  regions  and  their  share  of  the  net  world  exports  for  the 
mid-1950's  and  mid-1960's,  respectively,  were:  (l)  the  United  States,  Uo  and  35  per- 
cent; (2)  Australia  and  New  Zealand,  29  and  25  percent;  (3)  Other  Western  Europe,  21 
and  19  percent;  and  (k)  Japan,  7 and  8 percent. 

The  three  leading  importers  in  the  mid-1950's  and  mid-1960's,  respectively,  were: 
(1)  the  United  Kingdc»i,  67  and  j8  percent;  (2)  the  EC,  20  and  15  percent;  and  (3) 
Eastern  Europe,  11  and  7 percent. 

From  1955-57  to  I963-65,  Russia  and  Canada  changed  from  net  importers  to  net 
exporters.  As  a group,  the  LDC's  plus  Communist  Asia  changed  from  a net  exporter  to 
a net  importer. 
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Footnotes  at  end  of  table.  Conti  nnetl 
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Footnotes  at  end  of  table.  — Continued 


Table  6. — World  trade  of  vegetable  oils  and  oilseeds,  by  region,  averages 
1955-57  arid  I963-65,  and  annual  rate  of  change — Con. 
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Footnotes  at  end  of  table.  — Continued 
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oils  and  oilseeds  listed  in  ch.  1 under  basic  definitions. 


Table  7. — Rank  of  countries  in  world  trade  of  selected  vegetable  oils  (oil  equivalent), 

averages  1955-57  and  I963-65  1/ 
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Ranking  of  countries  in  world  trade  of  selected  vegetable  oil  and  oil-equivalent  pertains  to  the  vegetable 
oils  listed  in  ch.  1 under  Basic  Definitions. 


Table  8.— World  trade  in  vegetable  oils  and  oilseeds  (oil  equivalent),  by  region,  average  I963-65 
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Note:  Includes  trade  of  vegetable  oils  listed  in  ch.  1 under  Basic  Definitions,  plus  seasame  oil,  linseed  oil,  and  other  minor  vegetable  oils 
The  absence  of  data  indicates  little  trade  flow  or  trade  flows  of  less  than  50  metric  tons. 


Table  9- — World  trade  in  oilseeds,  oil-equivalent  basis,  by  region,  average  1963-65 
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Note:  Includes  trade  of  vegetable  oils  listed  in  ch.  1 under  Basic  Definitions,  plus  sesame  oil,  linseed  oil,  and  other  minor  vegetable 
oils.  The  absence  of  data  Indicates  little  trade  flow  or  trade  flows  of  less  than  50  metric  tons. 


Table  10. — World  trade  in  vegetable  oils,  by  regions,  average  1963-65 
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or  trade  flows  of  less  than  50  metric  tons. 


Table  11. — World  net  trade  of  lard,  butter,  and  marine  oils,  by  region,  averages  1955-57  and 

1963-65,  and  annual  rate  of  change 
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3^/  Changed  from  a net  importer  to  a net  exporter 
2/  Changed  from  a net  exporter  to  a net  importer 


4.— PRODUCTION  OF  VEGETABLE  OILS 


World  vegetable  oil  production  data  are  prepared  by  various  organizations  includ- 
ing the  Foreign  Agricultural  Service  (FAS)  of  the  U.  S.  Department  of  Agriculture  and 
the  United  Nations  Food  and  Agriculture  Organization  (FAO).  The  data,  however,  are 
presented  on  a commodity  rather  than  a regional  basis.  To  obtain  regional  estimates, 
a world  production  series,  by  country,  for  each  of  the  oilseeds  of  primary  interest 
to  this  report  was  first  preparedi  For  these  data,  estimates  of  regional  vegetable 
oil  production  on  an  oil-equivalent  basis  were  developed. 


Production  of  Parent  Materials 


Annual  increases  in  world  production  of  vegetable  oil-bearing  materials  dur- 
ing 195^-56  through  1965-67  were  greatest  for  sunflowerseed  and  soybeans  and  lowest 
for  palm  oil,  palm  kernels,  copra,  and  cottonseed  (table  12).  The  last  four  products 
are  grown  primarily  in  the  less  developed  countries. 


Procedure  for  Computing  Vegetable  Oil  Production 

Deriving  estimates  of  world  vegetable  oil  production  presents  many  problems  inas- 
much as  the  United  States  is  practically  the  only  country  that  reports  national  pro- 
duction systematically.  For  other  countries,  estimates  of  vegetable  oil  production 
were  derived  from  the  oilseed  production  figures  compiled  for  each  region.  Estimates 
of  the  percentage  of  the  crop  crushed  and  a percentage  oil-yield  factor  were  applied 
to  the  quantity  of  oilseed  to  complete  the  estimate  of  vegetable  oil  production.  The 
percentage  of  oilseed  crops  crushed  varies  widely  among  commodities  and  among  coun- 
tries. The  crushing  levels  adopted  for  this  report  are  those  used  by  FAS.  These 
levels,  in  turn,  are  based  on  world  crushing  levels  developed  by  FAO  ( 22 ) . 

A production  crushing  level  of  100  percent  was  assumed  for  palm,  kernels  because 
palm  kernels  are  saved  only  when  they  are  to  be  sold  for  eventual  crushing  and  the 
unsalvaged  kernels  are  not  counted  as  produced.  All  copra  produced  was  also  consid- 
ered available  for  crushing  because  copra  represents  the  first  stage  in  preparing 
coconuts  for  oil  processing.  In  the  absence  of  specific  information,  it  is  assumed 
that  some  10  percent  of  each  year's  production  of  rapeseed,  sunflowerseed,  cottonseed, 
peanuts,  and  soybeans  is  retained  for  seed  or  is  lost  during  marketing.  Since  very 
little  of  the  rapeseed  or  sunflowerseed  production  is  used  directly  for  human  or 
animal  consumption,  some  90  percent  of  the  production  of  these  crops  was  considered 
available  for  crushing.  The  crushing  levels  used  for  cottonseed,  soybeans,  and  pea- 
nuts were  generally  below  90  percent,  the  differences  being  the  amounts  estimated  as 
consumed  directly  by  humans  and/or  livestock.  Olive  oil  and  palm  oil  production  are 
reported  on  an  oil  basis  and  thus  no  crushing  percentage  level  is  required  for  them. 
Olive  oil  production  is  reported  regularly  by  the  major  producing  countries.  Since 
palm  oil  output  is  especially  difficult  to  determine,  estimates  of  domestic  consump- 
tion were  added  to  commercial  output. 

/ 

Variations  in  the  oil  yields  of  oilseeds  are  not  as  divergent  from  country  to 
country  as  are  the  variations  in  percentages  of  the  crop  crushed.  The  conversion 
rates  for  oilseeds  to  oil  equivalent  used  in  this  study  v^ere  adopted  from  an  ERS 


8/  The  level  of  production  of  each  oil-bearing  product  for  195^-56,  I96O-62, 
and  1965-67,  plus  the  rates  of  change  for  each  region  and  for  the  world,  are  pre- 
sented in  the  tables  in  app.  B.  Each  oilseed  is  discussed  in  app.  C. 
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report  published  in  I968  table  9^)  • These  rates  are  a marriage  of  the  rates  used 

by  FAS  and  FAO.  Because  the  rates  used  in  this  report  are  not  the  rates  used  across 
the  board  by  either  FAS  or  FAO,  the  oil-equivalent  levels  of  production  vary  somewhat 
from  the  levels  of  production  contained  in  the  reports  of  these  two  organizations. 

Time  Reference 

Calendar  year  production  of  vegetable  oils  from  domestic  materials  is  officially 
reported  in  the  United  States  and  such  data  were  used  in  this  report.  For  all  other 
countries,  the  net  oil  equivalent  of  an  entire  crop  was  allocated  to  the  calendar 
year  during  which  the  crop's  processing  chiefly  occurred.  The  oil  equivalents  of  pea- 
nuts, soybeans,  cottonseed,  and  sunflowerseed  from  oilseeds  harvested  in,  say  1959s 
were  included  in  the  oil  production  of  i960.  The  oil  equivalents  of  palm  kernels, 
copra,  and  rapeseed  were  assigned  to  the  calendar  years  in  which  the  crops  were  har- 
vested. Palm  oil  was  also  assigned  to  the  year  in  which  the  palms  were  harvested. 
Olive  oil  production  was  assigned  to  the  calendar  year  following  the  harvest  season. 
Exceptions  to  the  above  were  Canada,  where  the  rapeseed  oil  equivalent  was  assigned 
to  the  year  following  rapeseed  harvest,  and  South  America,  where  the  oil-equivalent 
production  of  the  annual  crops,  except  for  rapeseed,  was  assigned  to  the  year  of  har- 
vest . 


Assigning  production  to  calendar  years,  of  course,  allows  one  to  measure  annual 
production  with  trade  and  consumption  in  the  same  time  period.  There  is  no  easy  di- 
vision of  supplies  into  one  year  or  the  next,  inasmuch  as  oilseeds  are  grown  through- 
out the  world  and  harvest  months  vary  from  continent  to  continent.  But  trade  is 
generally  reported  on  a calendar  year  basis  and  by  having  production  estimated  on  a 
calendar  year  basis,  it  is  possible  to  arrive  at  apparent  availability. 

The  net  oil  equivalent  is  assigned  to  the  country  where  the  oilseed  is  harvested. 
Often  this  is  not  the  country  where  the  oilseed  is  processed  since  many  countries  ex- 
port a large  portion  of  their  oilseeds. 


Regional  Production  of  Vegetable  Oils,  Oil-Equivalent  Basis 

The  less  developed  countries'  share  of  total  world  vegetable  oil  production  fell 
from  51  percent  during  1955-57  to  45  percent  by  I966-68  (table  13).  This  downward 
shift  occurred  primarily  because  of  the  slow  growth  of  oil  palms  in  the  LDC ' s and  the 
rapid  increases  in  soybean  production  in  the  United  States  and  sunflowerseed  in 
Russia.  During  I966-68,  the  United  States  accounted  for  24  percent  of  the  world's 
total  vegetable  oil  production,  while  Russia  accounted  for  an  estimated  l4  percent. 

Data  for  1955-68  production  of  oilseeds  and  their  oil  equivalent,  by  region, 
are  presented  in  appendix  B.  A brief  discussion  of  oilseed  and  oil-equivalent  pro- 
duction in  the  major  producing  regions,  and  countries  within  the  regions,  follows 
herewith.  Production  data  on  cottonseed  are  presented  in  a separate  report  (_^)  and 
are  not  included  here . 

United  States 


Vegetable  oils  in  the  United  States  are  derived  almost  exclusively  from  cotton- 
seed, peanuts,  and  soybeans  (app.  table  B-IO). 

Cottonseed  production  is  controlled  by  acreage  allotments  on  cotton  production. 
Peanuts  are  also  controlled  by  acreage  allotments.  Soybean  production  is  not  con- 
trolled, except  soybeans  may  not  be  grown  on  land  diverted  from  other  crops  under 
governmental  control  programs.  Since  1956,  the  annual  peanut  acreage  allotment  has 
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been  2.h  million  hectares.  Because  of  increasing  yields,  however,  production  has 
been  steadily  increasing.  The  average  yield  per  hectare  harvested  increased  from  h62 
kilograms  during  1955-57  to  775  kilograms  during  I965-67 — an  annual  rate  of  increase 
of  U.5  percent.  The  increase  resulted  primarily  from  improved  varieties,  better  cul- 
tural practices,  and  more  use  of  fertilizer.  Based  on  present  peanut  technology,  in- 
creases in  peanut  yields  are  expected  to  continue. 

Peanuts  in  the  United  States  are  grown  primarily  for  direct  human  consumption. 

The  Government  support  price  is  for  edible  grade  peanuts  and  is  well  above  world 
prices  for  peanuts.  The  United  States  has  a small  role  in  the  world  trade  of  peanuts 
for  crushing  into  oil  and  meal.  Domestic  crushings  consist  of  low-quality  peanuts 
and  Government  surplus  peanuts.  In  the  other  major  producing  countries,  peanuts  are 
grown  mainly  for  their  oil  and  meal. 

The  phenomenal  increase  in  U.  S.  soybean  production  since  the  early  1950 's  is 
well  known.  Production  averaged  25  million  tons  during  I965-67,  an  average  annual 
increase  of  7.6  percent  over  the  1955-57  level  (app.  table  B-3).  The  sharp  increase 
in  production  has  come  about  primarily  through  increased  area  planted.  During  1955-57 
through  1965-67,  area  planted  increased  at  an  average  annual  rate  of  6.2  percent,  com- 
pared with  a 1.5  average  annual  increase  for  yields  per  hectare. 

The  level  of  soybean  production  is  greatly  influenced  by  the  Government  price 
support  program.  The  key  feature  in  the  price  support  for  soybeans  is  that  the  USDA's 
Commodity  Credit  Corporation  (CCC)  stands  ready  to  make  loans  to  farmers  at  rates 
corresponding  to  the  support  price  and  accepts  the  commodity  as  collateral.  A farmer 
then  has  the  option  of  redeeming  the  loan  at  any  time  up  to  maturity  date,  or  of 
delivering  the  commodity  at  maturity  in  full  satisfaction  of  the  loan,  regardless  of 
the  market  price. 

In  general,  market  prices  for  soybeans  have  been  above  the  support  price;  con- 
sequently, Government-held  supplies  are  small.  At  the  end  of  I968,  however,  the 
quantity  of  soybeans  placed  under  the  CCC  loan  program  reached  an  alltime  high.  To 
make  U.  S.  soybeans  more  competitive,  USDA  in  March  1969  lowered  the  soybean  support 
price  from  $2.50  a bushel  (No.  2 beans)  to  $2.25  (No.  2 beans).  Presently,  the 
United  States  is  using  more  beans  for  domestic  use  and  exporting  more  than  in  I969. 

Canada 


Rapeseed  production  in  Canada  has  continued  to  increase  since  1955,  with  the 
exception  of  several  years  when  plantings  were  reduced  following  low  prices.  Pro- 
duction, which  is  largely  exported,  reached  a record  level  of  586,000  tons  in  I966. 
Inasmuch  as  no  support  program  operates  in  Canada,  production  is  most  sensitive  to 
the  world  price  of  rapeseed  and  to  that  of  wheat,  an  alternative  crop.  In  recent 
years,  the  rapeseed/wheat  price  ratio  appears  to  have  been  generally  favorable  to 
rapeseed.  Extensive  cultivation  with  fairly  low  yields,  but  also  low  production 
costs,  has  meant  that  Canadian  rapeseed  production  has  been  profitable  at  world 
market  prices.  Canada  is  the  only  major  producing  country  where  there  are  no  support 
price  measures  in  favor  of  rapeseed  production. 

European  Community 

EC  production  of  vegetable  oils — primarily  olive  oil  and  rapeseed  oil — has  in- 
creased steadily  since  1955.  France  and  Germany  are  the  major  producers  of  rapeseed 
oil.  Under  the  EC's  fats  and  oils  regulations,  which  came  into  effect  on  July  1, 
1967,  there  is  a fixed  "norm  price"  intended  to  represent  a fair  return  to  producers 
for  their  products,  and  an  "intervention  price"  at  which  intervention  agencies  will 
buy  all  seed  offered.  The  price  at  which  EC  crushers  can  buy  domestic  rapeseed  is 
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free  to  vary  between  these  two  prices.  For  internal  sales,  deficiency  payments  equal 
to  the  difference  between  the  norm  price  and  the  most  favorable  world  price  for  rape- 
seed  of  the  same  quality  are  made  to  community  buyers.  For  exports  to  third  countries 
a refund  equal  to  the  difference  between  actual  community  price  and  the  world  market 
prices  is  made.  Beginning  July  1,  1967,  the  EC  "norm  price"  was  $202.50  a ton  and  the 
"basic  intervention  price"  was  $17^-50  a ton. 

Prior  to  July  1,  I967,  the  German  and  French  support  prices  were  15  percent  be- 
low the  present  basic  intervention  price.  The  world  price  for  rapeseed  in  1967 
averaged  $122  a ton  (Canadian  4o  percent,  c.i.f.  European  ports).  Because  of  the  in- 
creased producer  price  and  recent  improvements  in  rapeseed  processing,  EC  rapeseed 
production  has  increased  sharply  in  recent  years — k6  percent  from  1966  to  I968. 

Olive  oil  is  produced  primarily  in  Italy,  where  the  number  of  specialized  olive 
groves  has  been  steadily  increasing.  The  EC's  fats  and  oils  regulations  also  estab- 
lish a norm  price  and  a basic  intervention  price  for  olive  oil.  As  with  rapeseed, 
this  policy  isolates  the  producer  price  from  the  market  price  through  guaranteed  de- 
ficiency payments  to  producers.  The  guaranteed  high  price  for  the  olive  oil  producer 
will  most  likely  increase  supply  in  the  longrun.  There  are  also  support  prices  to 
EC  producers  for  sunflowerseed,  butter,  butterfat , and  pork. 

Other  Western  Europe 

The  major  vegetable  oils  produced  in  the  O.W.E.  countries  are  rapeseed  oil  and 
olive  oil.  The  major  producer  of  rapeseed  is  Sweden,  where  production  and  exports 
have  continued  to  increase  moderately. 

The  olive  oil  producers  in  this  region,  in  order  of  importance,  are  Spain, 

Greece,  and  Portugal.  The  number  of  olive  trees  in  these  countries  has  increased 
only  slightly  since  the  early  1950 's.  Linear  least  squares  trend  analysis  shows 
that  olive  oil  production  has  been  declining  slightly  in  Spain  and  Portugal.  There 
have  been  slight  production  increases  in  Greece,  primarily  because  of  improvements 
in  yields  per  tree  cultivated  and  some  improvement  in  the  oil  yield  of  olives  pressed. 

Japan 


Soybeans  and  peanuts  produced  in  Japan  are  consumed  directly  as  food.  Rapeseed 
oil  is  the  only  domestically  produced  oil  of  significance.  Yields  per  hectare  of 
rapeseed  have  been  relatively  stagnant.  The  area  planted  to  rapeseed  during  195^-56 
through  1966-68  declined — especially  the  irrigated  area,  where  there  has  been  a 
substitution  to  rice.  Rapeseed  production,  oil-equivalent  basis,  declined  10.1  per- 
cent a year  from  195^-56  through  1966-68. 

Other  Developed  Countries 

The  remaining  regions  of  the  developed  world  include  the  United  Kingdom,  Austra- 
lia-New Zealand,  and  the  Republic  of  South  Africa. 

The  United  Kingdom  produces  practically  none  of  the  vegetable  oils  of  primary 
concern  in  this  report.  Vegetable  oil  production  in  Australia-New  Zealand  consists 
of  very  small  quantities  of  peanut  oil  and  cottonseed  oil.  South  Africa  produces 
sunflowerseed  oil  and  peanut  oil.  The  South  African  Government  encourages  the  pro- 
duction of  both  commodities  through  the  use  of  price  incentives.  The  goal  is  first 
to  meet  domestic  needs  and  then  to  export  what  small  quantities  may  be  remaining. 
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Central  Plan  Countries 


Vegetable  oil  in  Russia  and  Eastern  Europe  is  derived  primarily  from  cottonseed 
and  sunflowerseed.  Production  of  sunflowerseed  oil  in  the  region  from  1955  to  I968 
increased  nearly  fourfold.  The  bulk  of  the  expansion  occurred  in  the  USSR,  but 
Bulgaria,  Romania,  and  Yugoslavia  also  increased  output  markedly. 

By  area  sown,  sunflowerseed  is  now  the  most  important  crop  of  Soviet  agriculture 
after  grain  and  potatoes.  The  Russian  Government  has  encouraged  sunflowerseed  pro- 
duction through  economic  incentives  to  producers.  The  increased  production  of  sun- 
flowerseed oil  has  come  about  as  the  result  of  four  factors:  (l)  the  area  planted  has 
increased  notably;  (2)  of  more  significance,  yields  of  seed  per  hectare  have  increased, 
largely  following  improved  cultural  practices;  (3)  new  varieties  with  a much  higher 
oil  content  have  evolved;  (U)  the  crushing  industry  has  been  modernized.  More  effi- 
cient extraction  methods  have  led  to  higher  oil  yields  at  mills.  In  19^6,  72  percent 
of  the  sunflowerseed  processed  was  solvent  extracted,  comnared  with  28  percent  in 
1958.  The  increase  in  sunflowerseed  oil  production  in  the  East  European  countries 
has  not  been  as  great  as  that  in  Russia,  although  the  new  high-oil-yielding  varieties 
are  now  extensively  used  in  the  East  European  countries. 

Production  of  vegetable  oils  in  Communist  Asia  declined  an  estimated  1.1  percent 
a year  from  1955  to  I968.  VJith  respect  to  policies  regarding  agricultural  production 
in  Mainland  China,  first  priority  is  given  to  grains,  second  priority  to  cotton,  and 
third  to  oilseeds.  Attempts  to  increase  grain  and  cotton  production  have  been  pri- 
marily through  area  expansion.  It  is  believed  that  this  exnansion  may  have  come  about 
at  the  expense  of  some  of  the  oilseed  crops  (app.  table  B-19). 

Latin  America 

Countries  in  Latin  America  produce  all  nine  of  the  vegetable  oils  of  primary  in- 
terest in  this  report.  The  oil  production  of  these  crops  increased  at  an  average 
annual  rate  of  6.7  percent  from  1955  to  I968.  The  great  bulk  of  the  oil  produced  is 
consumed  within  the  region.  From  a trade  point  of  view,  the  most  important  oils  are 
sunflowerseed,  soybeans,  and  peanuts. 

The  largest  producer  of  sunflowerseed  is  Argentina.  Production  has  not  shown 
any  distinct  long-term  expansion.  There  have  been  large  year-to-year  fluctuations, 
partly  because  of  weather  variations  and  changes  in  area  planted  often  following 
changes  in  Government  price  support  policies  for  sunflowerseed  and  alternative  crops. 
Sunflowerseeds  produced  in  Argentina  are  low  in  oil  content  compared  with  Russian  sun- 
flowerseed varieties . 

Brazil  is  the  region's  major  producer  of  soybeans  and  peanuts.  Soybean  produc- 
tion has  expanded  greatly  since  i960.  Production  has  been  encouraged  by  favorable 
price  supports.  The  increased  production  has  come  about  primarily  through  expansion 
of  area  planted.  Soybeans  have  become  a good  foreign  exchange  earner  for  Brazil,  and 
the  Government  is  expected  to  encourage  further  production.  Brazil  currently  produces 
about  four  times  as  many  peanuts  as  it  did  in  the  early  1950' s.  Increased  area 
accounts  for  about  three-fourths  of  the  increase,  while  increased  yields  account  for 
the  remaining  fourth.  Price  support  for  peanuts  has  been  increased  in  recent  years. 
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East  and  West  Africa 


The  East  and  West  Africa  region  is  the  world's  largest  exporter  of  peanuts  and 
oil-palm  products.  The  region's  production  of  other  oilseed  products  is  considerably 
smaller  and,  in  general,  does  not  enter  world  markets. 

The  African  oil  palm  is  thought  to  be  indigenous  to  West  Africa,  where  it  is 
found  mainly  in  a belt  200-300  miles  wide  along  the  coast  from  Gambia  to  Angola. 

Most  of  the  total  area  under  oil  palm  consists  of  natural  palm  groves  with  very  low 
yields.  Modern  plantations  have  been  prominent  in  the  Congo  (Kinshasa)  and  West  Cam- 
eroon. In  recent  years,  plantation  plantings  have  increased  sharply — from  17,807 
hectares  in  i960  to  88,629  in  I968 — in  the  Cameroon,  Dahomey,  Ivory  Coast,  and  Sierra 
Leone . 

Newly  planted  palms  will  begin  producing  at  years  of  age,  but  9-10  years  are 
required  for  maximum  yields.  The  key  factor  in  the  replacement  of  natural  groves  by  a 
"managed"  system  of  new  planting  or  rehabilitation  has  been  the  genetic  breakthrough 
making  available  improved  varieties.  The  new  varieties  have  a yield  potential  exceed- 
ing that  of  unimproved  strains  by  seven  to  ten  times.  In  Africa,  selection  and  breed- 
ing has  concentrated  on  the  Tenera  type  of  palm,  a hybrid  from  a cross  of  genetically 
different  strains,  namely  Dura  and  Pisifera,  The  increased  yields  result  from  an 
earlier  bearing  age  and  from  increases  in  the  number  of  bunches,  the  percentage  of 
fruit  on  the  bunch,  and  the  percentage  of  pulp  in  the  fruit. 

The  change  from  traditional  to  modern  methods  of  processing  could  result  in  a 
doubling  of  palm  oil  production  without  increasing  the  input  of  fruit.  Thus,  the  eco- 
nomic importance  of  efficiency  in  processing  is  perhaps  as  great  as  that  of  the  improve- 
ment in  productivity  of  newly  planted  areas.  At  present,  the  bulk  of  the  palm  oil 
from  the  natural  groves  is  processed  by  traditional  methods.  The  old  method  of  boil- 
ing and  squeezing  results  in  an  extraction  rate  of  approximately  30  percent,  compared 
with  60  percent  from  the  hand-screw  press.  Pioneer  mills  ( digester-centrifuge- type 
processing  units)  have  increased  the  oil  yields  up  to  80  percent,  but  investment  and 
labor  requirements  for  the  mills  are  high.  With  efficient  processing,  a modern  plan- 
tation at  fu].l  bearing  level  should  produce  about  15  tons  of  fresh  fruit  bunches  per 
hectare,  which  in  turn  would  yield  3.0  tons  of  palm  oil  and  O’. 75  tons  of  palm  kernels. 

It  is  logical  to  assume  that  in  future  years  an  increasing  portion  of  the  produce  from 
natural  groves  will  be  processed  by  modern  methods. 

Nigeria  is  one  of  the  world's  major  sources  of  palm  oil.  Prior  to  the  civil  un- 
rest in  Nigeria,  the  Eastern  region  produced  approximately  65  percent  of  the  coun- 
try's total  palm  oil.  _9/  Practically  all  the  palm  oil  is  from  wild  or  semiwild  trees. 

In  the  former  Eastern  region,  there  are  an  estimated  1.1  million  hectares  of  natural 
palm  groves  that  vary  widely  in  density.  Yields  of  palm  oil  are  very  low,  estimated 
at  109  kilograms  a hectare.  In  the  former  Western  and  Mid-Western  regions,  there  are  an 
estimated  700,000  hectares  with  an  average  yield  per  hectare  of  88  kilograms.  Owner- 
ship of  most  of  Nigeria's  land  resides  with  the  tribes,  and  tribal  chiefs  assign  to 
individuals  the  right  to  harvest  the  fruit  from  the  natural  palm  trees.  Thus,  small 
holders  harvest  most  of  the  palm  fruit.  Because  of  these  practices,  the  trees  in 
general  are  not  well  cared  for,  and  there  is  little  incentive  for  individual  farmers 
to  plant  additional  trees.  In  a study  by  Johnson  (^),  it  has  been  argued  that  the 
low  level  of  producer  prices  also  retards  the  incentive  for  increased  production. 

At  past  levels  of  producer  prices,  there  have  been  unharvested  areas  of  oil-bearing 
palms . The  level  of  future  production  will  depend  heavily  on  new  planting  and  rehab- 
ilitation schemes. 


_9/  The  four  regions  of  Nigeria  were  divided  into  12  states  in  I967.  However, 
since  historical  data  are  available  only  in  reference  to  the  four  regions,  the  dis- 
cussion herein  refers  to  the  former  Eastern,  Mid-Western,  Western,  and  Northern  regions. 
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Oil  palms  in  the  Congo  (Kinshasa)  are  primarily  in  plantations.  In  1958,  there 
were  235,000  hectares  in  plantations.  After  independence  in  i960,  new  plantation 
plantings  were  sharply  curtailed.  Because  of  the  rebellions  of  196^+  and  1965 , many 
planters  were  forced  to  leave  their  plantations  and  as  a consequence  production  fell 
sharply — from  245,000  tons  in  1959  to  130,000  tons  in  I965 • Without  a major  replanting 
program,  the  Congo  will  not  attain  preindependence  levels  of  palm  oil  and  palm  kernel 
production.  There  are  various  reasons  for  this.  World  prices  for  palm  oil  were  so 
low  in  1968-69  that  young  people  in  various  areas  of  the  Congo  have  not  considered  it 
worthwhile  to  gather  the  wild  palm  fruit.  Also,  plantations  are  experiencing  diffi- 
culties in  keeping  a labor  force — partly  because  of  low  wages  and  low  palm  fruit 
prices  and  partly  because  young  men  prefer  not  to  do  field  work.  The  plantations  that 
were  abandoned  will  probably  never  attain  previous  levels  of  output  because  the  trees 
are  now  older  and  they  receive  less  management  and  care.  Also,  crop  research  and  se- 
lection of  high-yielding  varieties  adapted  to  the  Congo  have  advanced  little  since 
i960,  while  progress  has  been  made  in  other  countries.  Only  a small  percentage  of  the 
present  plantations  are  planted  to  the  high-yielding  Tenera  cross  variety. 

In  Africa,  palm  kernels  from  natural  groves  constitute  about  7 percent  of  the 
total  weight  of  the  palm  bunch.  In  the  case  of  the  Dura  Pisifera  cross,  the  palm 
kernel  accounts  for  only  5 percent  of  the  total  weight  of  the  bunch.  However,  because 
of  increased  per  hectare  yields  of  bunches  , under  favorable  conditions  the  hybrid  yields 
around  18I  kilograms  of  kernels  per  hectare,  compared  with  generally  less  than  136 
kilograms  for  natural  palm  groves. 

West  Africa  is  one  of  the  world's  largest  producing  areas  of  peanuts.  Nigeria 
and  Senegal  rank  third  and  fourth,  after  India  and  Mainland  China,  among  the  world's 
largest  producers.  Other  large  producers  of  peanuts  in  West  Africa  include  Niger, 
Cameroon,  and  Gambia.  Nigeria  and  Senegal  together  accoimt  for  about  half  of  the 
world  exports . 

Nigeria's  peanut  industry  is  centered  in  the  former  Northern  Region.  Although 
the  region  comprises  79  percent  of  Nigeria's  total  land  area,  only  about  12  percent 
of  the  region  is  in  farm  crops.  The  amount  of  additional  land  that  could  be  brought 
under  cultivation  is  unknown,  but  it  is  several  times  that  currently  cultivated. 

Land  use  is  largely  based  on  shifting  cultivation.  Near  large  urban  areas,  permanent 
cultivation  is  practiced.  Around  Kano,  for  example,  about  405,000  hectares  are  cul- 
tivated without  periods  of  fallow.  The  use  of  the  land  in  the  Northern  Region  is  gen- 
erally alloted  to  family  groups,  and  a given  family  usually  retains  its  rights  to 
again  cultivate  a specific  plot  after  it  has  lain  fallow. 

Accurate  figures  on  peanut  area  and  yield  are  not  available.  The  Nigerian  Gov- 
ernment has  estimated  the  increase  in  area  to  be  at  2 percent  per  annum.  The  acreage 
planted  to  peanuts  varies  from  year  to  year  depending  on  planting  and  growing  condi- 
tions early  in  the  season.  If  the  rainy  season  arrives  early,  and  if  the  farmer  can 
plant  his  food  crops  early  and  get  the  crops  off  to  a good  start,  he  will  probably 
plant  an  increased  hectarage  to  peanuts.  If  the  rains  come  late  and  the  crop  outlook 
is  poor,  he  will  first  plant  his  food  crops  and  devote  more  hectarage  to  them.  The 
result  is  that  the  peanuts  will  be  planted  later  and  the  area  will  be  reduced.  High 
yields  depended  greatly  on  getting  the  crop  planted  early. 

The  Marketing  Board  establishes  the  producer  price  and  controls  the  marketing 
process  of  peanuts  in  Nigeria.  Through  I968,  prices  were  announced  after  the  plant- 
ing season. 

The  Senegalese  economy  relies  fundamentally  on  the  production  and  export  of  pea- 
nuts. Of  the  total  cultivated  area  in  Senegal,  approximately  50  percent  is  devoted 
to  peanuts.  Peanuts  provide  nearly  75  percent  of  the  country's  exportable  resources; 
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and  some  85  percent  of  the  labor  force  is  employed  in  production  and  marketing  of  the 
crop.  The  implements  used  for  cultivation  are  largely  hand  tools.  Individual  titles 
to  agricultural  land  are  almost  nonexistent.  Most  farms  are  farmed  by  individual  fam- 
ilies. Senegal's  association  with  the  EC  led  to  the  abolition  of  the  privileged 
tariff  (20  percent  above  the  world  price)  that  was  enjoyed  by  comtries  exporting 
peanuts  on  the  French  market .10/  Alignment  of  the  price  of  exported  peanuts  with  the 
world  price  has  required  a reduction  in  producer  prices.  However,  peanuts  are  one  of 
the  rare  exportable  items  of  the  savannah  regions  of  Africa  and  it  is  likely  that 
their  production  will  continue  to  increase  in  face  of  declining  producer  and  export 
prices . 

North  Africa  and  West  Asia 


Vegetable  oil  production  in  North  Africa  and  West  Asia  has  been  increasing  stead- 
ily since  1955.  Cottonseed,  olive  oil,  peanuts,  and  sunflowerseed  have  all  contrib- 
uted to  this  increase. 

The  major  producers  of  cottonseed  are  the  United  Arab  Republic,  Sudan,  and  Turkey. 
The  only  sunflowerseed  producer  of  significance  in  the  area-is  Turkey.  Turkey's 
sunflowerseed  production  was  relatively  low  in  the  early  1960's  because  of  pest  infes- 
tation. Production  reached  a record  high  in  I967  because  of  the  use  of  more  resistant 
Russian  varieties  with  a significantly  higher  oil  yield.  Very  little  of  the  cotton- 
seed oil  or  sunflowerseed  oil  produced  in  the  region  enters  into  world  markets. 

Production  of  peanuts  is  centered  in  Sudan,  where  they  are  grown  almost  exclu- 
sively for  export.  In  1963,  peanuts  became  the  second  most  important  earner  of  foreign 
exchange.  The  principal  production  areas  have  been  the  sandy  provinces  of  Kordofan 
and  Darfur,  where  there  are  large  variations  in  rainfall  and  yields.  A recent  devel- 
opment, the  production  of  peanuts  on  the  irrigated  soils  of  the  Gezira,  was  a result 
of  attempts  to  increase  the  output  of  the  Gezira  by  replacing  with  alternative  crops 
some  of  the  fallows  in  the  original  cotton-orientated  rotations.  Peanuts  were  found 
to  be  suitable  and  profitable.  Peanut  acreage  in  the  Gezira  increased  from  lU,286 
hectares  in  I962/63  to  50,i+26  hectares  in  I965/66.  In  the  absence  of  unfavorable 
changes  in  the  world  market  situation,  expansion  of  production  in  the  future  will  be 
large,  especially  in  the  Gezira  and  in  the  large  areas  expected  to  come  under  irriga- 
tion during  the  1970's.  The  level  of  producer  prices  in  the  country  has  been  largely 
determined  by  the  level  of  world  prices. 

Production  of  olive  oil  in  the  Worth  Africa  and  West  Asia  region  is  centered 
primarily  in  Turkey,  Tionisia,  and  Morocco.  In  Turkey,  the  total  number  of  olive 
trees  has  been  doubled  since  the  end  of  World  War  II.  Since  the  early  1960's  olive 
tree  plantings  in  Turkey  have  been  increasing  at  the  rate  of  about  one  and  a half 
million  trees  a year.  In  Tunisia,  the  total  number  of  olive  trees  has  been  increas- 
ing around  2.8  percent  annually  since  1950.  The  number  of  productive  trees  in 
Morocco  has  increased  only  slightly  since  1950. 

Pacific  Islands  and  Asia,  excluding  V/est  Asia 

Four  of  the  I8  regions  in  this  study  are  in  Asia.  South  Asia's  oilseed  produc- 
tion from  1955  to  1968  increased  2.2  percent  annually,  or  approximately  at  the  same 
rate  as  population.  Practically  all  of  the  vegetable  oil  produced  in  this  region  is 
for  domestic  consumption.  India  is  the  largest  producer  of  peanuts  in  the  world. 


10 j The  loss  of  this  privileged  tariff  applies  to  all  of  the  African  countries 
that  were  former  French  colonies  and  that  are  now  associated  with  the  EC. 
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In  Southeast  Asia  and  the  Other  Asia  and  Pacific  Islands  regions,  oilseed  produc- 
tion from  1955  to  1968  increased  an  average  of  2.0  percent  annually.  The  major  crops 
produced  for  export  are  coconuts  and  oil  palms. 

Production  of  coconuts  is  concentrated  in  the  Philippines,  where  they  are  the 
country's  leading  commercial  crop.  There  are  some  i+^0,000  coconut  farms  in  the  coun- 
try with  a total  area  of  some  I.9  million  hectares.  The  average  farm,  size  is 
hectares.  During  1955-66,  production  increased  3.9  percent  annually.  Production 
dropped  sharply  in  I967  because  of  typhoon  damage.  The  area  planted  to  coconut  trees 
has  increased  substantially  since  i960.  Approximately  66  percent  of  the  trees  were 
in  various  stages  of  bearing  in  I968.  Productivity  per  hectare  continues  to  be  rather 
low;  contributing  factors  have  been  the  slow  rate  of  replanting  of  old  trees  in  the 
smaller  sized  farms  and  the  dreaded  "cadang-cadang"  disease  of  coconut. 

Malaysia  and  Indonesia  are  the  major  producers  of  oil  palms  in  the  region. 

Malaysian  oil  pain  plantings  began  increasing  sharply  in  1961.  The  area  under 
oil  palm  nearly  tripled  from  57,000  hectares  in  I96I  to  l60,000  hectares  by  1967-  In 
1966,  Malaysia  became  the  world's  largest  exporter  of  palm  oil.  Production  is  mainly 
on  large  estates  that  have  adjacent  processing  facilities.  Oil  palm  production  has 
been  encouraged  by  the  Government,  primarily  because  of  declining  rubber  prices. 

The  rate  of  future  expansion  in  area  will  most  likely  be  governed  by  the  relative 
profitability  of  oil  palm  to  rubber  since  there  is  a potential  large  area  having  suit- 
able soils  and  climate  for  both.  Oil  palm  plantings  since  i960  have  been  of  the 
higher  yielding  Tenera  cross  variety  (Deli  dura  x Pisifera) , which  has  a much  higher 
proportion  of  pulp  to  kernel.  Palm  oil  production  has  been  increasing  much  more 
rapidly  than  palm  kernel  production. 

Indonesia  has  been  the  world's  second  largest  exporter  of  palm  oil  since  1965. 

As  in  Malaysia,  the  bulk  of  the  palm  oil  is  produced  on  estates.  There  were  only 
limited  increases  in  production  during  1955-66  because  of  inadequate  replanting  and 
lack  of  financial  resources  to  purchase  fertilizer  and  other  necessary  inputs  to 
maintain  established  estates.  In  recent  years,  however,  more  attention  has  been 
given  to  replanting.  In  I963,  3^  percent  of  about  105,000  hectares  under  oil  palms 
were  over  20  years  of  age,  while  by  I967  the  proportion  had  been  reduced  to  2k  per- 
cent . 


World  Production  of  Edible  Fats  and  Oils 


World  production  of  fats  and  oils  that  are  used  primarily  for  edible  pirrposes 
increased  at  an  estimated  average  annual  rate  of  2.9  percent  from  1955-57  through 
1966-68.  Inasmuch  as  the  world  population  was  increasing  2.0  percent  a year  during 
this  period,  there  was  an  apparent  increase  on  a global  basis  in  the  per  capita 
availability  of  fats  and  oils.  During  the  period,  production  of  the  soft  edible 
vegetable  oil  group  increased  at  the  fastest  rate,  ii.3  percent  a year.  Butter,  lard, 
and  marine  oils  each  increased  at  an  average  rate  of  1-9  percent,  while  production  of 
palm  oil  was  practically  constant. 

During  1955-57  through  1966-68,  the  soft  edible  vegetable  oils'  share  of  world 
production  increased  from  U5  to  53  percent.  The  increase  is  primarily  attributable 
to  increases  in  soybean  and  sunflowerseed  production.  The  other  fats  and  oils'  share 
of  total  production  declined.  Palm  oil's  share  of  the  total  declined  from  20  to  I6 
percent,  butter  and  lard's  share  from  31  to  28  percent,  and  marine  oils'  from  i+.U  to 
h . 0 percent . 


39 


World  Production  of  Animal  Fats  and  Marine  Oils 


Data  on  production  of  butter,  lard,  and  marine  oils  were  obtained  on  a regional 
basis  for  the  same  periods  as  data  on  regional  trade,  1955-57  and  I963-65  (table  15)- 

Developed  countries  supplied  some  6l  percent  of  the  world's  production  of  animal 
fats  and  marine  oils  during  1955-57,  compared  with  5^  percent  in  I963-65.  Overall 
production  in  developed  countries  increased  only  O.k  percent  annually,  primarily  be- 
cause production  declined  in  the  United  States  and  the  United  Kingdom. 

Production  in  the  USSR  increased  an  estimated  6.9  percent  a year.  In  the  LDC's 
and  Communist  Asia,  production  increased  an  estimated  1.7  percent  annually — well  be- 
low the  rate  of  population  increase. 


Table '12. — World  production  of  selected  vegetable  oilseeds,  by  region,  average  195^-56 

and  1965-6Tj  and  annual  rate  of  change 
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Table  13. — World  production  of  selected  vegetable  oils  (oil  equivalent),  by  region 
averages  for  1955-57  and  I966-68,  and  percentage  share  of  total  1/ 


Area 

1955-57 

19^6-68 

■D  a 4-  • • Share 

Production  . n 

: of  total 

„ , , . : Share 

Production  „ , , ^ 

: of  total 

United  States 

1,000 

metric  tons  Percent 

1,000 

metric  tons  Percent 

2,642  19.0 

hk  .3 

295  2.1 

608  4.3 

92  .6 

1 

59  .4 

4,773  23.5 

215  1.1 

607  3.0 

724  3.5 

26  .1 

3 

93  .5 

Canada 

EC 

United  Kingdom 

O.W.E 

J ap  an 

Australia  & New  Zealand 

South  Africa 

'T’n+.fl.l 

3,741  26.7' 

6,44l  31.7 

Ea.stern  Europe 

298  2.1 
1,281  9.0 
1,494  10.5 

759  3.7 

2,760  13.7 

1,226  6.0 

USSR 

Communist  Asia 

3,073  21.6 

4,745  23.4 

Central  America  & Mexico 

285  2,0 

459  3.3 

2,117  15.1 

450  3.2 

1,760  12.4  ■ 

145  1.0 

1,961  13.9 

375  1.8 

987  4.8 

2,300  11.3 

685  3.3 

2,102  10.4 

152  .7 

2,531  12.6 

South  America 

East  & West  Africa 

North  Africa  & West  Asia 

South  Asia 

Southeast  Asia  

East  Asia  Pa.ci  fi  c Tsia.nds 

T nt. ......... 

7,177  50.9 

9,132  44.9 

World  total 

13,991  100.0 

20,318  100.0 

1^/  Production  pertains  to  the  vegetable  oils  listed  in  chap.  1 under  Basic 


Definitions . 

Sources:  App.  tables  B-10  - B-26. 
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Table  lU. — Estimated  world  production  of  selected  fats,  oils,  and  oilseeds  (fat  or  oil  equivalent), 
averages  for  1955-57  and  I966-68,  and  annual  rate  of  change 
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Sources:  App.  tables  B-1  - B-9  for  vegetable  oils,  USDA  bulletins  for  animal  fats  and  marine  oils. 


Table  15. — Estimated  world  production  of  lard,  butter,  and  marine  oils,  by  region,  averages  for  1955-57 

and  1963-65,  and  annual  rate  of  change 
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Sources:  USDA  bulletins  on  world  production  and  ( IT ) . 


5.— CONSUMPTION  OF  FATS  AND  OILS 


In  general,  regional  patterns  of  consumption  of  fats  and  oils  reflect  regional 
patterns  of  production.-  For  example,  the  United  States  uses  mostly  soybean  and  cotton- 
seed oiH.s  in  margarine,  cooking,  and  salad  oils;  in  Russia,  cottonseed  and  sunflower- 
seed  oils  are  major  edible  oils.  Coconut  and  palm  oils  are  prominent  in  the  diet  in 
East  Asia,  while  in  West  Africa,  palm  oil  is  a major  source  of  edible  oils.  Scandi- 
navians |consume  primarily  rapeseed  oil  and  marine  oils  and  in  Australia  and  New  Zealand, 
animal  fats  predominate.  The  locally  produced  fats  and  oils  are  generally  in  a favored 
position  because  of  a combination  of  protective  economic  policies  , lower  transportation 
costs,  and  consumer  habits  and  preferences  that  favor  the  local  products  p-  7)- 

In jthe  major  importing  regions,  such  as  Western  Europe  and  Japan,  the  number  of 
edible  :^ats  and  oils  of  importance  is  quite  large.  As  would  be  expected,  consumption 
in  the  high-income  countries  is  generally  spread  over  a wider  range  of  fats  and  oils 
than  in  |the  coimtries  with  low  and  medium  incomes. 


The  level  of  consumption  of  all  fats  and  oils  is  largely  determined  by  the  level 
of  incomes  (2^?  PP-  ^1-^2).  As  illustrated  in  figure  2,  per  capita  consumption  of  fats 
and  oils  in  countries  with  a per  capita  GDP  in  excess  of  $1,000  is  generally  more  than 
20  kilograms.  In  countries  with  a per  capita  GDP  below  $500,  consumption  is  generally 
below  10  kilograms.  H / In  these  low-  and  medium-income  countries  that  have  had  a 
substantial  increase  in  income  since  the  middle  1950' s,  there  has  been  a significant 
increase  in  fats  and  oils  consumption.  This,  of  course,  indicates  that  the  income 
elasticity  of  demand  is  high  in  countries  where  the  per  capita  consumption  is  low.  In 
the  higm-income  countries,  where  consumption  of  fats  and  oils  is  approaching  saturation 
levels,  there  is  little  increase  in  total  consumption  with  increased  income.  However, 
while  t(3tal  consumption  has  not  been  increasing  markedly  in  these  countries,  there  have 
been  soine  important  variations  in  the  patterns  of  consumption.  These  variations  have 
been  caused  by  a number  of  factors,  including  relative  prices,  consumer  habits,  health 
considerations,  protection  granted  to  domestic  producers  and  manufacturers,  regulations 
affecting  margarine  production,  technical  and  financial  characteristics  of  the  highly 
integrated  fats  and  oils  processing  industries,  and  traditional  links  with  suppliers. 


Consumption  of  Vegetable  Oils 


Fotf  this  study,  figures  on  total  and  per  capita  consumption,  or  availability,  of 
vegetabi.e  oils  were  developed  for  each  region  from  1955  to  as  far  forward  as  data  per- 
For  the  United  States,  the  consumption  series  is  based  on  actual  human  con- 
. For  all  other  regions , consumption  is  based  on  domestic  production  plus  or 
e region's  net  trade.  The  latter  definition  excludes  consideration  of  stock 
and  includes  production  for  both  edible  and  industrial  purposes.  A consistent 
time  series  on  vegetable  oil  inventories  was  available  for  only  the  United  States. 
However,  the  effects  of  annual  oil  stock  variations  on  consumption  have  probably  been 
relatively  small  for  most  regions.  While  it  was  recognized  that  a portion  of  the  nine 
prime  concern  to  this  report  were  used  for  industrial  purposes,  data  were  not 
available  that  would  permit  a division  of  oils  in  each  region  into  industrial  and  edible 
categories.  In  the  United  States,  for  which  such  data  were  available,  less  than  2 per- 
cent of  Ithe  total  utilization  of  the  nine  vegetable  oils  was  for  industrial  purposes; 
coconut  oil  formed  the  bulk  of  this  use.  Utilization  data  for  other  countries  also 
showed  8(,  very  small  proportion  of  the  oil  being  used  for  industrial  purposes.  The 
share  uqed  for  industrial  purposes  was  much  higher  for  the  animal  and  marine  fats  and 
oils.  While  some  of  the  nine  vegetable  oils  are  used  more  for  industrial  purposes 


mitted. 
sumptior 
minus  th 
changes 


11/  This  is  "-visible"  consumption  because  it  excludes  consumption  of  fats  and  oils 
obtained  through  the  eating  of  meat  and  fish  and  through  the  direct  consumption  of  oil- 
seeds a$  such. 


than  others  are  (for  example,  coconut  oil  and  palm  kernel  oil),  overall  demand  for  the 
nine  oils  as  a group  is  primarily  for  edihle  purposes. 

Total  world  availability  of  vegetable  oils  during  1955-57  through  I963-65  grew 
at  a rate  of  some  3.1  percent  a year  (table  16 ) . For  the  developed  regions  as  a whole, 
the  annual  growth  rate  was  3.2  percent,  compared  with  3.0  percent  for  the  central  plan 
countries  and  3.2  percent  for  the  less  developed  countries.  On  an  actual  consumption 
basis,  per  capita  availability  of  vegetable  oils  during  1963-65  averaged  11.8  kilograms 
for  the  developed  regions,  3.3  kilos  for  the  central  plan  countries,  and  4.5  kilos  for 
the  LDC's. 

As  a percentage  of  total  world  vegetable  oil  consumption,  some  43  percent  is  con- 
sumed in  the  developed  countries,  20  percent  in  the  central  plan  countries,  and  37  per- 
cent in  the  LDC's.  The  world's  major  consuming  region  is  the  United  States,  followed 
by  the  EC,  South  Asia,  the  USSR,  and  Latin  America,  respectively. 


Consumption  of  Animal  Fats  and  Marine  Oils 

The  less  developed  countries  lag  considerably  behind  the  more  economically  advanced 
countries  in  consumption  of  animal  fats  and  marine  oils.  In  the  LDC's  plus  Communist 
Asia,  estimated  per  capita  availability  of  these  products  during  I963-65  was  only  O.'jS 
kilos.  For  the  developed  regions,  average  per  capita  consumption  was  8.2  kilos.  This 
was  about  the  same  level  as  that  in  Eastern  Europe  and  Russia — 8.0  kilos. 

Among  the  developed  regions,  per  capita  consumption  declined  in  the  United  States, 
Canada,  Other  Western  Europe,  Australia-New  Zealand,  and  South  Africa  during  1955-57 
through  1963-65.  The  annual  rate  of  decline  was  greatest  in  the  United  States,  4.3  per- 
cent, and  least  in  Other  Western  Europe,  1.0  percent.  In  contrast,  increases  in  per 
capita  consumption  occurred  in  the  EC,  the  United  Kingdom,  and  Japan.  Although  per 
capita  availability  in  Japan  increased  6.4  percent  a year,  apparent  consumption  was 
still  only  1.9  kilos  during  I963-65.  In  the  United  Kingdom,  consumption  has  been  in- 
creasing 2.7  percent  annually,  but  per  capita  availability  was  17  kilos  during  I963-65. 

In  Russia,  per  capita  consumption  of  lard,  butter,  and  marine  oils  was  an  estimated 

7.3  kilos  in  I963-65,  compared  with  5.1  kilos  in  1955-57.  Per  capita  consumption  in 
Eastern  Europe  increased  by  1.6  percent  annually  during  1955-57  through  I963-65,  reaching 

9.4  kilos  by  I963-65. 
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Tatle  l6. — Total  and  per  capita  availatility  of  vegetable  oils  (oil  equivalent}, 
by  region,  averages  1955-57  and  1963-65 


Region 

Average  1955-57 

Average  1963-6 5 

Annual  rate  of  change 

Total  I Per  capita 

Total  ( Per  capita 

Total  ( P^r  capita 

Tim"  

1,000  Kilo- 

M.  tons  grams 

2,170  12.81+ 

123  7.61 

1,823  11.02 

595  11.57 

988  12.08 

280  3.02 

33  2.86 

33  2.23 

1,000  Kilo- 

M.  tons  grams 

3,098  16.73 

171  8.88 

2,327  12.96 

^97  9.17 

1,131+  13.03 

1+1+2  I4.57 

56  3.96 

55  3.25 

Percent 

4.3  3.3 

4.2  1.9 

3.1  2.1 

-2.2  -2.9 

1.7  0.9 

5.9  5.3 

7.1  4.1 

7.1  4.8 

Canada 

EC 

United  Kingdom 

OWE 

•Ta.pa.n  

Australia-New  Zealand 

South  Africa 

^,0l+5  10.08 

7,780  11.78 

3.2  2.0 

Eastern  Europe 

356  3.15 

1,1+03  7.03 

1,212  1,86 

758  6.89 
1,960  8.61 
1,033  1.31 

9.9  10.3 

4.3  2.6 

-2,0  -4.3 

USSR 

nommiim"  st,  Ari*  a 

Total 

2,971  3.0^ 

3,751  3,33 

3.0  1.1 

T.flt.in  Ampri  riR 

819  1+.33 

1,133  6.1+9 

1+09  3.17 

1,666  3.20 

167  2.58 

l,02l+  6.15 

1,255  5. 21+ 

1,067  5.03 

81+6  5.3I+ 

2,197  3.53 

160  2.03 

1.185  6.12 

5.5  2.4 

-.7  -3.1 

9.5  6.7 

3.5  1.2 

-.5  -3.0 

1.8  -.1 

East  & West  Africa 

North  Africa  & West  Asia. .... 

South  Asia 

Southeast  Asia  

East  Asia  & Racific  Islands.. 
Total 

5,218  1+.22 

6,710  4.1+6 

3.2  0.7 

Wnr*1  f.nt.  ?il 

ll+,23l+  5.08 

i8,24i  5.53 

3.7  1.1 

Sources : 
in  the  U.S. 


Tables  in  app.  A and  app.  B,  except  for  the  U.S. 
obtained  from  USDA  bulletins. 
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Table  17. — Total  and  per  capita  availability  of  lard,  butter,  and  marine  oils,  by  region,  averages  1955-57  and  1963-65 
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6.— DEMAND  ANALYSIS  AND  PROJECTIONS  FOR  VEGETABLE  OILS 


Analysis 

Theoretically,  per  capita  demand  for  a commodity  depends  on  its  own  price,  price 
of  its  substitutes,  level  of  income  of  the  consiimer,  and  factors  that  affect  demand 
over  time,  such  as  tastes  and  preferences.  Thus,  = f (P,  Ps-^ , I,  T),  where; 

= quantity  demanded 

P = price  of  commodity 

Pg-^  = price  of  substitutes 

I = income 

T = trend 

To  measure  the  effects  of  the  above  economic  factors  on  demand  for  vegetable  oil, 
least  squares  estimates  of  a single  equation  were  used.  Arguments  for  this  procedure 
in  estimating  the  demand  for  agricultural  products  are  given  by  Fox  and  Ezekiel  (25 . 
ch.  2h) , A demand  analysis  was  made  for  each  of  the  l8  regions.  To  provide  a sound 
basis  for  projecting  demand, several  functions  were  developed  for  each  region. 

The  dependent  variable  was  per  capita  consumption  of  vegetable  oil  and,  except 
for  the  United  States,  represented  the  sum  of  a region's  production  and  net  trade 
divided  by  the  region's  population.  For  the  United  States,  actual  per  capita  consumption 
data  were  used. 

The  independent  variables  taken  into  consideration  were: 

(l)  Price  of  the  commodity.  A representative  retail  or  wholesale  price  series 
was  found  for  only  the  United  States;  the  series  began  with  1955-  For  the  other  regions, 
the  available  partial  retail  or  wholesale  price  series  of  individual  oils  was  compared 
with  the  international  price  series  shown  in  table  3.  In  general,  these  two  price 
series  were  found  to  move  in  the  same  direction.  This  finding  supported  our  contention 
that  developments  in  the  production  of  a particular  vegetable  oil  in  one  part  of  the 
world  affect  the  price,  and  thus  the  demand,  for  other  vegetable  oils  there  and  else- 
where. Thus,  regional  average  price  series,  weighted  by  the  volume  and  international 
price  of  each  oil  imported,  or  exported  if  a net  exporting  region,  were  constructed. 

For  some  regions,  the  international  price  series  of  the  most  significantly  exported, 
or  imported,  oil  provided  a better  statistical  fit.  These  price  series  were  deflated 
by  a representative  regional  consumer  price  index  where  available.  For  regions  for 
which  such  a price  index  was  not  available,  the  import  or  export  price  index  (as  pub- 
lished by  the  International  Monetary  Fund  (^))  of  a major  country  within  the  region  was 
used . 


(2)  Price  of  substitutes.  For  each  region,  the  price  of  a competing  product — 
generally  either  lard,  butter,  or  fish  oil — was  also  introduced  as  an  explanatory  var- 
iable. To  the  extent  possible,  retail  or  wholesale  prices  for  the  major  competing  com- 
modity within  the  region  were  used.  Where  data  on  such  prices  were  not  available,  data 
on  international  prices  were  used.  International  prices  of  the  substitute  commodity 
were  deflated  in  the  same  manner  vegetable  oil  prices  were  deflated. 

(3)  Income.  The  following  measures  of  national  income  growth  were- taken  largely 

from  Moe  ( i+k  ) and  used  as  the  income  variable:  For  developed  regions,  per  capita  con- 

svimer  expenditure  in  constant  prices;  for  Eastern  Europe,  a deflated  index  of  the  "dis- 
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tributed  national  income"  of  Poland;  for  the  USSR,  deflated  "net  material  product"; 
and  for  Communist  Asia,  an  income  series  developed  by  the  Committee  on  the  Economy  of 
China  (6 ) . 

(4)  Trend.  Changes  in  tastes,  in  the  composition  of  the  population,  and  in  the 
distribution  of  employment  between  the  urban  and  rural  sectors  may  alter  the  composition 
of  consumption.  Since  most  of  these  changes  are  gradual,  they  might  be  explained  as 
trend.  However,  the  income  and  trend  variables  are  so  strongly  intercorrelated  that 
it  is  not  possible  to  introduce  both.  When  trend  is  excluded  from  the  analysis,  the 
income  coefficient  represents  not  only  income  but  also  the  trend  effect.  (5^,  pp.  UI-U5). 


The  following  functions  were  used  in  the  demand  analysis  for  vegetable  oil:  12/ 


(a) 

= a + 

b 

P„  + G P 

0 sb 

+ d 

I + 

e 

(b) 

log  = 

a 

+ b log  Pq 

+ c 

log 

Psb 

+ d log  I + e 

(c) 

= a ^ 

b 

log  Pq  + 0 

log 

Psb 

+ d 

log  I + e 

(d) 

log  Qq  = 

a 

+ b + c 

+ d 

+ e 

where : 

d 

= per  capita  consumption  of  vegetable  oil  measured  in  kilograms 
^ price  of  vegetable  oil 
Pg-j^  = price  of  substitute  product 
I = per  capita  income 
e = unobservable  random  term 


a,b,c,  and  d = parameters 


log  denotes  common  logarithms  (base  10 ) 

Wo  lagged  relationships  were  considered  in  any  of  the  functions.  As  with  most  food 
product  studies  that  use  annual  data,  it  is  assumed  that  the  adjustment  in  consumption 
following  a change  in  price  or  income  takes  place  in  the  same  year,  and  that  price  or 
income  changes  in  previous  years  or  expected  in  future  years  have  no  effect  on  current 
consumption . 


Table  I8 , which  shows  the  various  demand  regressions  that  were  developed  for  each 
region,  contains  for  each  function  (l)  the  value  of  the  "F"  statistic  and  a notation 
on  whether  the  statistic  is  statistically  significant  at  the  5-pei’cent  confidence  limit, 
(2)  the  value  of  the  Durbin-Watson  statistic,  (3)  the  value  of  the  standard  error  of  the 
estimate,  and  (k)  "t"  values  for  each  of  the  independent  variables.  The  price,  cross, 
and  income  elasticities,  as  obtained  from  the  various  regressions,  appear  in  table  I9. 
The  elasticities  that  are  significant  at  the  1- , 5-,  and  10-percent  levels  are  noted. 
Further  discussions  of  these  regressions  are  incorporated  in  the  following  section  on 
projections . 


12/  For  a description  and  interpretation  of  these  functions,  see  Goreux  ( 29 ) • 
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Pro,i  ections 


The  vegetable  oil  demand  projections,  which  are  based'  on  the  statistical  equations 
developed  earlier  in  this  chapter,  are  presented  in  table  20.  'Vegetable  oil  prices  and 
the  price  of  vegetable  oil  substitutes  were  assumed  constant  at  average  I963-65  prices. 
(The  assumption  of  constant  prices,  however,  is  rela.xad  in  the  projections  of  supply  and 
demand  made  in  part  IV  of  this  report.) 

Income  and  population  data  used  in  the  projections  appear  in  appendix  D.  In  the 
selection  of  a regional  equation  for  projection  purposes,  consideration  was  first  given 
to  the  reasonableness  of  the  signs  of  the  coefficients.  In  accordance  with  economic 
theory,  one  would  expect  a negative  sign  for  price  and  a positive  sign  for  both  price 
of  substitutes  and  income.  The  statistical  significance  of  the  "F"  and  "t"  values  were 
important  guides  in  selecting  a fmction.  Further  guides  included  the  values  of  the 
Durbin-Watson  statistic  and  the  coefficient  of  determination,  and  measures  to  evaluate 
heteros cedasticity , Multi collinearity  was  taken  into  account  only  when  the  standard 
error  seemed  unreasonably  large  relative  to  the  coefficients. 

As  indicated  in  chapter  5,  while  there  have  been  important  variations  in  the  con- 
sumption patterns  of  fats  and  oils  in  the  developed  regions,  total  consumption  there 
is  approaching  saturation  levels.  For  these  regions,  a slowing  down  in  the  percentage 
rate  of  increase  is  likely  as  more  people  move  into  the  higher  income  groups  where  per 
capita  consumption  levels  off.  For  this  reason,  the  log-inverse  or  semi-log  function 
is  most  applicable  for  projections  for  these  regions.  For  regions  where  per  capita 
consumption  of  fats  and  oils  is  quite  low  and  is  not  expected  to  level  off  before  I98O, 
the  linear  or  double-log  function  is  the  more  appropriate  for  projecting  consumption. 

The  final  selection  of  a function  for  projection  purposes  should  also,  of  course, 
include  reasonableness,  and  here  judgment  must  be  introduced.  For  instance,  data  on 
the  United  Kingdom  indicate  per  capita  consumption  of  vegetable  oil  has  been  declining. 
Is  it  reasonable  to  assume  that  such  consumption  will  continue  to  decline  through  I98O? 
No  objective  procedure  was  found  for  making  the  decision,  but  it  was  decided  on  a judg- 
ment basis  that  consumption  would  not  continue  to  decline,  considering  indications  from 
other  studies  (see  below,  p.  53). 

A number  of  separate  studies  provided  demand  projections  for  vegetable  oil  in  many 
countries.  These  are  noted  in  the  Literature  Cited  (p.  13^).  The  findings  of  these 
studies  were  taken  into  consideration  in  arriving  at  projected  regional  estimates  of 
vegetable  oil  consumption. 

Regional  Demand 

United  States. — The  U.S.  price  variables  consist  of  the  wholesale  index  price  of 
vegetable  oil  and  the  wholesale  index  price  of  lard. 

All  three  of  the  functions  developed  for  the  United  States  were  statistically 
significant  with  high  R^s.  The  income  elasticity  for  all  functions  was  around  1.0, 
which  seems  much  too  high  for  a developed  country.  Therefore,  a regression  was  made  on 
the  consumption  of  animal  fats  and  marine  oils  and  per  capita  expenditures  during  1955- 
67.  The  regression  indicates  that  while  total  per  capita  consumption  of  fats  and  oils 
was  relatively  constant,  there  was  a steady  increase  in  vegetable  oil  consumption  at 
the  expense  of  animal  fats  and  marine  oils. 

For  the  period  of  fit,  any  of  the  three  functions  seems  reasonable.  The  log-in- 
verse function,  which  provides  for  a saturation  level,  was  selected  primarily  because 
it  gave  what  seems  the  most  reasonable  projection — a slightly  lower  consumption  level 
than  projected  under  the  other  two  functions.  The  projected  per  capita  consumption 
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level  of  l8.2  kilos  of  vegetable  oil  by  I98O  assumes  a continual  substitution  of  such 
oils  for  animal  fats  and  marine  oils  plus  a moderate  increase  in  total  per  capita  con- 
sumption of  fats  and  oils. 

Canada. — Several  vegetable  oil  price  series  were  tried  in  the  mathematical  functions 
for  Canada.  The  best  price  series,  from  a statistical  point  of  view,  were  obtained  by 
weighting  the  quantity  of  vegetable  oil  imports  by  the  value  of  such  imports.  For  the 
price  of  substitutes,  butter  prices  were  used.  The  statistical  significance  of  the 
explanatory  variables  was  greatly  improved  when  rapeseed  oil  was  deleted  (around  1 kilo 
per  capita  annually)  from  the  consumption  level.  The  initial  result  may  have  been  due 
to  rapeseed  stock  variations  and  special  factors  affecting  industrial  use. 

The  semi-log  function  was  selected  for  projection  purposes.  Per  capita  consumption 
is  projected  to  reach  10.2  kilograms  by  I98O  (excluding  per  capita  cons'umption  of  rape- 
seed  oil).  Income  was  the  most  statistically  significant  variable,  while  the  coefficient 
of  determination  (r2)  was  0.73. 

European  Community. — The  EC  price  variable  was  the  price  of  soybean  oil,  c.i.f. 
Hamburg,  and  the  price  of  substitutes  was  lard  prices.  Income  was  significant  at  the 
1-percent  level.  The  price  coefficients  were  not  significant. 

The  semi-log  function  was  selected  for  projection  purposes.  The  "F"  value  was 
16.5  and  the  was  O.85.  Per  capita  consumption  for  the  EC  for  I98O  is  estimated  at 
16.7  kilos,  which  is  in  line  with  the  estimates  of  other  studies  projecting  vegetable 
oil  consumption  for  the  EC. 

United  Kingdom. — The  U.K.  vegetable  oil  price  variable  was  a weighted  average  price 
of  annual  vegetable  oil  imports.  As  a price  for  substitutes,  lard  prices  were  a much 
better  explanatory  variable  than  butter  prices  were. 

For  all  three  functions  developed  for  the  United  Kingdom,  the  sign  of  the  income 
coefficient  was  negative.  This  was  as  expected,  however,  since  per  capita  vegetable 
oil  consumption  has  been  declining  while  income  has  been  increasing.  With  a negative 
income  sign  and  the  assumption  of  constant  prices,  the  projected  level  of  vegetable  oil 
consumption  becomes  lower  than  it  was  during  the  historical  period. 

U.K.  consumption  of  animal  fats  (lard  and  butter)  has  increased,  primarily  because 
their  prices  have  been  favorable  relative  to  those  of  most  vegetable  oils.  The  price 
relationship  has  existed,  in  large  part,  because  of  the  surplus  supply  of  animal  fats 
and  oils  in  the  EC  and  the  surplus  of  butter  in  New  Zealand,  a country  which  enjoys 
Commonwealth  trade  preferences. 

A continuation  of  declining  vegetable  oil  consumption  and  increasing  animal  fat 
consumption  through  I98O  seems  questionable.  Supporting  this  opinion  is  an  FAO  study 
that  projects  constant  per  capita  consumption  of  vegetable  oils  and  moderate  increases 
in  butter  consumption  in  the  United  Kingdom  through  I985  (lU)*  An  OECD  study  projects 
constant  per  capita  consumption  of  butter  in  the  United  Kingdom  Q+X)  • ^AO  study 

assumes  constant  prices,  while  the  OECD  study  assumes  continuation  of  past  trends  in 
pri  ces 

One  assumption  of  the  present  report  is  that  a large  surplus  supply  of  animal  fats 
in  the  EC  and  New  Zealand  will  not  continue  through  I98O.  Therefore,  per  capita  con- 
sumption of  vegetable  oil  in  the  United  Kingdom  will  probably  increase  in  the  future 
because  the  price  relationships  between  vegetable  oils  and  substitutes  will  change.  By 
1980,  the  price  of  substitutes  will  increase  by  an  estimated  10  percent  relative  to  that 
of  vegetable  oil.  Based  on  this  assumption  and  the  semi-log  function,  per  capita  vege- 
table oil  consimption  is  estimated  to  increase  from  some  9-2  kilos  in  I963-65  to  9-8 
kilos  by  I98O. 
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other  Western  Europe. — A large  numher  of  functions  were  developed  for  the  O.W.E. 
region,  most  of  them  yielding  statistically  unsatisfactory  results  and/or  wrong  signs. 
Consequently,  the  olive  oil  consuming  countries  (Spain,  Greece,  and  Portugal)  were 
treated  as  a separate  area  because  their  oil  consumption  habits  and  levels  are  quite 
different  from  the  other  O.W.E.  countries.  The  resulting  equations  for  the  two  areas 
had  correct  signs  and  provided  better  statistical  fits.  Olive  oil  prices  were  used  for 
Spain,  Greece,  and  Portugal,  while  soybean  oil  and  lard  prices  were  used  for  the  other 
countries . 

For  the  three  olive  oil  consuming  co-untries  , the  log-log  function  was  selected  for 
projection  purposes.  Consumption  is  estimated  to  increase  from  IT  kilos  in  I963-65  to 
19.^  kilos  by  I98O.  For  the  other  countries,  a semi-log  function  best  met  the  criteria 
of  statistical  fit  and  reasonableness.  The  equation  indicates  that  per  capita  consump- 
tion for  these  countries  will  approach  8.8  kilos  by  I98O. 

With  the  two  demand  projections,  combined  per  capita  consumption  for  the  region 
is  estimated  to  reach  l4.3  kilos  by  I98O,  compared  with  13.0  kilos  during  1903-65. 

Japan . — The  most  meaningful  price  series  for  Japan  was  a weighted  average  price 
of  vegetable  oil  imports.  Fish  oil,  lard,  and  butter  prices  were  all  tried  as  price 
of  substitutes  but  none  yielded  the  correct  sign  in  accordance  with  economic  theory. 

The  demand  functions  developed  for  Japan  therefore  excluded  the  price  of  substitutes. 

The  semi-log  function  was  selected  for  projection  purposes.  The  income  variable, 
as  expected,  was  highly  significant.  Per  capita  consumption  is  projected  to  reach  7*0 
kilos  by  198O. 

Australia  and  New  Zealand. — The  international  price  of  coconut  oil — the  main  im- 
ported oil — was  the  price  of  oil.  Butter  prices  were  used  as  the  price  of  substitutes. 

The  linear  function  was  used  for  projecting  because  consiimption  is  expected  to 
increase  in  line  with  past  linear  trends.  The  "F"  value  was  significant  at  the  5-per- 
cent level.  The  income  variable  was  also  significant  at  this  level,  while  the  price 
variables  were  not.  Per  capita  availability  is  projected  to  increase  from  ^.0  kilos 
during  I963-65  to  7.0  kilos  by  I98O. 

Butter  consumption  in  these  two  countries  is  very  high,  but  appears  to  be  declining 
on  a per  capita  basis.  Australia  places  quotas  on  table  margarine  production.  However, 
since  there  are  no  restrictions  on  margarine  use  in  baking,  its  use  for  this  purpose 
has  been  steadily  increasing.  The  above  projection  assumes  a loosening  of  table  mar- 
garine production  quotas  and  a continued  increase  in  the  use  of  vegetable  oils  , except 
in  table  margarine. 

South  Africa. — Peanut  oil  prices  were  chosen  to  represent  the  price  of  oil,  and 
butter  prices  were  used  as  the  price  for  substitutes. 

The  linear  function,  which  gave  the  best  statistical  fit  for  this  region,  was  se- 
lected for  the  projections.  By  I98O , per  capita  vegetable  oil  consumption  will  reach 
b.5  kilos. 

Eastern  Europe. — Consimption  levels  in  the  central  plan  countries  are  largely  deter- 
mined by  policy  and  administrative  measures.  Thus,  estimating  future  consumption  by  a 
trend  analysis  is  hazardous.  On  the  assumption  that  income  is  an  indication  of  con- 
sumer demand  and  has  some  influence  on  actual  consumption,  a linear  function  was  developed 
using  sunflowerseed  oil  prices  and  income  as  independent  variables.  The  variables  had 
the  correct  signs  according  to  economic  theory  and  yielded  a significant  "F"  statistic. 
Based  on  this  function,  per  capita  consumption  is  projected  to  reach  8.8  kilos  by  I98O. 
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As  an  alternative,  an  equation  with  consumption  as  a function  of  production  was 
developed.  The  equation  was  highly  significant,  yielded  an  value  of  .89,  and  projects 
per  capita  consumption  to  increase  sharply,  reaching  12.2  kilos  per  capita  by  198O.  The 
rapid  increase  would  probably  occur  because  (l)  vegetable  oil  production  is  projected  to 
increase  faster  than  population;  and  (2)  historically,  the  region  has  been  an  importing 
region — thus,  domestic  production  has  been  consumed  almost  entirely  within  the  region. 


A review  of  agricultural  studies  and  the  stated  goals  of  these  countries  suggests 
that  the  function  using  vegetable  oil  prices  and  income  yielded  a reasonable  projected 
^evel  of  consumption  (8.8  kilos  per  capita). 

USSR . — In  Russia,  the  retail  price  of  vegetable  oil  has  not  changed  since  1956. 
Since  the  price  of  vegetable  oil  is  determined  by  the  Government,  price  variables  were 
not  considered  in  equations  developed  for  the  USSR.  Functions  that  were  developed  to 
see  if  a crude  relationship  existed  between  income  and  consiamption  were  not  statistically 
significant.  A regression  was  made  to  ascertain  the  relationship  between  domestic  pro- 
duction and  consumption.  Production  is  a reasonable  variable  to  use  for  projecting 
consumption  in  an  exporting  region,  provided  the  level  of  exports  has  not  fluctuated 
sharply.  The  regression  equation,  which  was  significant  at  the  5-percent  level  and 
yielded  an  r2  value  of  0.79,  was  selected  for  projection  purposes.  It  indicates  that 
per  capita  consumption  will  reach  13.0  kilos  by  1980,  compared  with  8.6  kilos  in  I963-65. 
Upon  considerations  similar  to  those  for  Eastern  Europe,  it  was  concluded  that  this 
projection  was  reasonable. 


In  Russia,  there  undoubtedly  are  people  who  would  like  to  improve  domestic  con- 
sumption levels  and  others  who  want  to  hold  domestic  consumption  down  and  earn  foreign 
exchange  through  the  sale  of  oil.  By  projecting  consumption  as  a function  of  production, 
the  assumption  is  implicitly  made  that  future  Soviet  policy  will  not  change  significantly 
with  respect  to  the  share  of  production  the  consumer  was  allowed  to  have  during  1955-65. 


Communist  Asia. — As  expected,  income  was  not  a good  explanatory  variable  of  vege- 
table oil  consumption  in  Communist  Asia.  Communist  Asia  apparently  gives  first  priority 
to  meeting  its  export  commitments  of  oilseeds  and  oilseed  products,  and  the  remaining 
production  is  consumed  domestically.  Therefore,  a linear  function  was  developed  with 
production  as  the  independent  variable.  The  function  had  a highly  significant  "F"  value 
of  4o.l.  Based  on  this  f\inction,  a I980  per  capita  consumption  level  of  1.4  kilos  is 
projected. 


Central  America  and  Mexico. — Peanut,  soybean,  sunflower,  and  cottonseed  prices 
were  all  used  as  a price  for  vegetable  oil  but  none  yielded  a correct  sign.  Lard  prices 
were  used  as  the  price  of  substitutes.  Equations  12  and  12b  in  table  I8  are  for  cotton- 
seed oil  prices. 

A function  with  production  and  income  as  the  independent  variables  gave  the  best 
statistical  fit  and  was  selected  for  projection  purposes.  Per  capita  consumption  by 
1980  is  projected  to  increase  by  1 kilo  over  the  average  of  5.0  kilos  during  I963-65. 

South  America. — Of  the  three  functions  developed  for  South  America,  the  linear 
form  provided  the  most  reasonable  projection.  The  "F"  value  was  17.5  and  the  R^  value 
was  0.88.  The  price  variables  were  more  significant  in  this  region  than  they  were  in 
most  other  regions.  Based  on  the  linear  function,  the  projected  level  of  per  capita 
consumption  for  I98O  is  6.2  kilos. 

The  price  variables  used  were  soybean  oil  and  lard  prices. 

East  and  West  Africa. — Available  data  indicate  that  vegetable  oil  production  and 
consumption  have  been  increasing  at  a rate  lower  than  the  rate  of  population  increase. 
Thus,  regression  analysis,  with  per  capita  consumption  as  the  dependent  variable,  results 
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in  a negative  coefficient  for  both  income  and  production.  If  used  for  predictive  pur- 
poses, therefore,  the  regression  equations  would  indicate  a continued  decline  in  con- 
sumption. The  authors  do  not  believe  such  a decline  is  possible,  nor  is  it  considered 
possible  in  available  studies  that  have  projected  vegetable  oil  consumption  for  East 
and  West  Africa,  or  parts  of  the  region. 

FAO's  1966  report  on  commodity  projections  uses  an  income  elasticity  of  around  0.7 
in  projecting  vegetable  oil  demand  for  East  and  West  Africa  Based  on  this  elas- 
ticity and  the  income  projections  for  this  region  per  capita  consumption  woiild 

reach  7.8  kilos  by  I98O,  compared  with  5.0  kilos  in  I963-65.  The  projected  level,  how- 
ever, may  be  considered  potential  demand,  not  actual  consumption.  These  two  measures 
are  the  same  only  if  supplies  are  available  to  meet  the  projected  demand. 

Berg  estimated  total  vegetable  oil  consiomption  and  production  in  the  three  main 
vegetable  oil  producing  coiintries  of  West  Africa  to  increase  by  some  2.9  percent  a year 
from  the  early  1960's  through  1975  (^).  FAO's  Indicative  World  Plan,  Regional  Study 
on  Africa,  South  of  the  Sahara  (3^)  makes  an  intensive  analysis  of  2k  countries.  The 
study  establishes  production  targets  by  countries.  If  a series  of  recommended  practices 
is  followed,  vegetable  oil  production  is  estimated  to  increase  by  some  3.3  percent  a 
year,  and  total  consumption  by  an  equivalent  rate.  Based  on  FAO's  total  consumption 
figure,  per  capita  consumption  would  reach  5.7  kilos  by  I98O. 

It  is  our  estimate  that  from  I963-65  to  I98O,  vegetable  oil  consumption  in  East 
and  West  Africa  will  increase  by  an  average  of  2.8  percent  a year,  while  production 
will  increase  by  2.6  percent. 

To  assume  that  total  consumption  will  increase  in  line  with  production,  or  at  2.6 
percent , would  mean  that  there  would  be  relatively  no  increase  in  consumption  per  cap- 
ita because  population  is  projected  to  increase  by  2.5  percent  per  year.  An  implied  in- 
come elasticity  of  practically  0 seems  unreasonable  during  the  next  decade  because 
(1)  a portion  of  the  population  is  expected  to  cross  over  from  the  subsistence  to  the 
market  economy,  and  (2)  the  population  in  urban  areas  is  expected  to  increase  at  a rate 
twice  as  fast  as  the  total  popilLation.  Vegetable  oil  consumption  among  the  rural  and 
urban  populations  will  probably  increase  rather  substantially  by  I98O.  Therefore, 
total  consumption  is  placed  slightly  above  total  production. 

The  difference  between  the  growth  rates  of  vegetable  oil  production  and  consumption 
is  expected  to  be  increasingly  met  by  exporting  countries  within  the  region.  Increased 
intraregional  trade  does  not  mean  reduced  export  levels  for  the  exporting  countries, 
but  it  does  mean  the  net  export  level  of  the  region  will  decline. 

North  Africa  and  West  Asia. — A weighted  average  price  of  cottonseed,  soybean,  and 
peanut  oil  imports  was  used  as  the  price  variable.  No  price  substitute  was  introduced 
since  there  is  little  commercial  trade  in  products  competing  with  the  region's  vegetable 
oil. 


Price  and  income  variables  were  very  good  explanatory  variables.  Based  on  the 
linear  equation,  which  had  an  R^  value  of  0.9^  and  a "F"  value  of  62.2  , per  capita  con- 
sumption is  projected  to  increase  from  k.J  kilos  in  I963-65  to  6.k  kilos  in  I98O. 

South  Asia. — The  price  variables  were  peanut  oil  and  lard. 

2 

Linear  and  double-log  functions  were  developed,  both  yielding  an  R value  of  around 
0.30.  Income  was  a better  explanatory  variable  than  were  the  price  variables.  Based  on 
the  log-log  function,  a per  capita  consumption  level  of  ^4.8  kilos  is  projected  for  I98O, 
Per  capita  consumption  during  I963-65  averaged  3.5  kilos.  The  4.8  kilos  projection 
appears  reasonable  in  comparison  with  FAO  and  various  country  study  projections. 
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Southeast  Asia. — Coconut  oil  is  the  major  oil  consumed  in  Southeast  Asia  and  con- 
sequently its  prices  were  used  as  the  price  for  vegetable  oil.  Lard  prices  represented 
the  changes  that  have  been  occurring  in  prices  of  substitutes. 

Prices  and  income  were  both  weak  explanatory  variables.  Production  of  vegetable 
oil  has  been  increasing  slowly,  while  the  region  has  switched,  on  a net  basis,  from  an 
exporter,  to  an  importer,  to  an  exporter.  Primarily  because  of  such  trade  variations, 
there  have  been  rather  sharp  changes  in  the  annual  per  capita  availability  figures. 

The  variation  in  availability  is  most  likely  a major  reason  for  the  rather  poor  statis- 
tical fit  of  the  different  functions.  However,  based  on  the  linear  function,  the  pro- 
jected level  was  considered  to  be  reasonable  and  was  therefore  accepted.  During  19^3-65  , 
Southeast  Asia  had  the  lowest  per  capita  consumption  level  of  vegetable  oils  among  the 
less  developed  countries — 2.0  kilos.  For  I98O , per  capita  consumption  is  projected  to 
reach  2 . 3 kilos . 

East  Asia  and  Pacific  Islands. — This  region,  like  the  East  and  West  Africa  region, 
was  characterized  by  declining  per  capita  consumption  during  1955-65.  Production  used 
as  an  explanatory  variable  for  consumption  was  statistically  unsatisfactory.  Income, 
of  course,  had  a negative  sign  when  used  as  an  explanatory  variable.  The  possibility 
of  a continued  decline  in  consiimption  was  based  on  the  following  considerations. 

In  the  FAO  commodity  projections  study  (_^) , the  income  elasticity  coefficients 
used  for  projection  of  vegetable  oil  consumption  were:  Philippines,  1.2;  Taiwan,  1.0; 

South  Korea,  1.5;  Indonesia,  1.0;  and  Malaysia,  O.J.  The  elasticity  coefficient  FAO 
used  for  Malaysia  was  most  likely  based  on  a Malaysian  agricultural  economy  study  (8_) 
that  develops  an  income  elasticity  of  .66  for  vegetable  oils.  FAO's  Indicative  Plan, 
Regional  Study  on  Asia  and  the  Far  East,  makes  a detailed  analysis  of  various  coiintries 
including  Taiwan,  Korea,  Malaysia,  and  the  Philippines.  That  report  proposes  targets 
for  increases  in  vegetable  oil  consimiption  of  some  1.9  percent  per  capita  for  1962-75. 

In  the  present  report,  the  proposed  FAO  target  is  considered  as  the  upper  limit  for 
possible  future  increases  in  vegetable  oil  consumption.  Based  on  the  1.9-percent  annual 
increase,  consumption  would  reach  8.8  kilos  per  capita  by  I98O. 

Upon  consideration  of  the  supply  and  demand  factors  of  vegetable  oil  in  the  major 
countries  in  East  Asia  and  the  Pacific  Islands , it  was  concluded  that  the  rate  of  in- 
crease in  per  capita  consumption  will  be  about  1.0  percent  a year,  or  reaching  7.3  kilos 
by  1980.  Based  on  the  expected  rate  of  population  increase,  2.4  percent  a year,  total 
consumption  for  the  region  is  therefore  projected  to  increase  by  3.4  percent  annually. 

Inasmuch  as  the  growth  in  total  availability  during  1955-65  was  less  than  2 percent, 
an  estimated  growth  rate  of  3.4  percent  appears  high  at  first  glance.  However,  vegetable 
oil  production  in  the  region  is  expected  to  increase  sharply  in  the  years  ahead,  which 
will  result  in  increased  availability.  Also,  the  increase  in  per  capita  consumption  of 
7.3  kilos  implies  an  income  elasticity  coefficient  of  only  0.2.  The  implicit  use  of  such 
a low  elasticity  would  indicate  that  the  subjective  judgment  made  herein  is  not  overly 
optimistic . 

World  Demand 


Total  world  demand  for  vegetable  oil  is  projected  to  reach  29.7  million  tons  by  I980, 
an  average  annual  increase  of  3.1  percent  from  the  1963-65  consumption  level.  Total  con- 
sumption is  projected  to  increase  by  4.0  percent  a year  in  the  less  developed  countries, 
3.3  percent  in  the  central  plan  countries,  and  2.1  percent  in  the  developed  countries. 

During  1955-57  through  1963-65  , world  demand  also  increased  at  3.1  percent  a year. 

But  in  the  developed  countries,  demand  grew  3.2  percent  annually,  compared  with  3.0  per- 
cent in  the  central  plan  countries  and  3.2  percent  in  the  LDC ' s . Thus,  while  the  rate 
of  increase  in  world  demand  is  the  same  for  the  historical  and  projected  periods,  a les- 
sening in  the  rate  of  increase  is  projected  for  the  developed  countries  and  a higher  rate 
of  increase  is  expected  in  the  LDC's  and  the  central  plan  countries. 
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Table  18. — Summary  of  regression  analysis  of  regional  per  capita  consumption  of  vegetable  oils 
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Footnotes  at  end  of  table. 


Table  l8. — Summary  of  regression  analysis  of  regional  per  capita  consumption  of  vegetable  oils — Con. 
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Footnotes  at  end  of  table. 


■Summary  of  regression  analysis  of  regional  per  capita  consumption  of  vegetable  oils— Con. 
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Footnotes  at  end  of  table. 


Table  18  . — Nummary  of  regression  analysis  of  regional  per  capita  consuraoT.ion  of  vegetable  oils  — 
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Footnotes  at  end  of  table.  — Continued 


Table  iS. — buiuuary  of  regression  analysis  of  regional  per  capita  consumption  of  vegetable  oils — Con, 
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Footnotes  at  end  of  table  . 


Table  18.— Summary  of  regression  analysis  of  regional  per  capita  consumption  of  vegetable  oils — Con. 
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Table  19 . — Elasticities  computed  from  regression  eq_uations  on  per  capita  consumption 

of  vegetable  oils  _!/ 


Regions 

Function 

Income 

Price 

Cross 

1 . United  States 

2/ 

0.95*** 

-0 .l6x 

O.lOx 

la.  Ilm’tptl  Sta.tes 

3/ 

i.’oo*** 

-0.07x 

O.llx 

lb.  United  States 

4/ 

0.99*** 

-0 . Olx 

0.02x 

2.  Canada 

2/ 

0.62*** 

-0.4l** 

0.26* 

2a.  Canada 

3/ 

0.64*** 

-0 . 42** 

0.27x 

2b . Canada 

4/ 

0.66*** 

-0.43** 

0.27x 

3 . EC 

2/ 

0.1|9*** 

0.00 

0.00 

qn.  EC 

0.1|7*** 

0.00 

0.00 

3c . EC 

4/ 

0.45*** 

0.00 

0.00 

1+ . United  Kingdom 

2/ 

-0 .15x 

-O.lOx 

0.40** 

1+a.  United  Kingdom 

3/ 

-0.12x 

-0.12x 

0.38** 

4b.  United  Kingdom 

4/ 

-0.25x 

-0.09x 

0.34x 

2/ 

0.l8x 

-0 . o8x 

0.48* 

3/ 

0.17x 

-0.08x 

0.47* 

5d.  O.W.L 

3/ 

0.40x 

-0.37x 

6 . J apan 

2/ 

0.56*** 

-O.lOx 

6a . J apan 

3/ 

0.53*** 

-0.05x 

6b . Japan 

4/ 

0.50*** 

-0.02x 

7.  Australia  & New  Zealand 

2/ 

2.05*** 

-0.03x 

0 . 66x 

7a.  Australia  & hew  Zealand 

3/ 

2.07*** 

-0 . Olx 

0. 56x 

7b.  Australia  & hew  Zealand 

4/ 

9 07*** 

-0.02x 

0.32x 

8.  South  Africa,  Republic  of 

2/ 

0.98** 

-0 . 89x 

0.8IX 

8a.  South  Africa,  Republic  of 

3/ 

1.00* 

-0 . 89x 

0.9IX 

8b.  South  Africa,  Republic  of 

4/ 

0.92x 

-1.03x 

O.96X 

9b.  Last  Europe 

2/ 

0.58** 

-0 .89x 

10a. USSR. 

5/ 

0.42** 



10b. USSR 

2/ 

0.43** 



lib. Communist  Asia. 

2/ 

1.17** 

12a. Central  America  & Mexico 

2/ 

0.72** 

0.00 

0.00 

12b. Central  America  & Mexico 

3/ 

0.70** 

-0.47* 

0.00 

1 . South  Ampri  ca. 

2/ 

2.30*** 

_-|  1 9*** 

I -|  Y*** 

13b. South  America 

3/ 

2.10*** 

PI 

1.30*** 

l4.  nast  & v/est  Africa 

2/ 

-1.18*** 

-O.Olx 

0.15x 

15*  horth  Africa  & West  Asia 

2/ 

1.09*** 

-0.27** 

16.  South  Asia 

2/ 

0.70** 

-0.04x 

0.12x 

17-  Southeast  Asia 

2/ 

0.38x 

-0. 52x 

0 . 98x 

18.  East  Asia  & Pacific  Islands 

2/ 

-0.5IX 

-0.46** 

0.04x 

±j  elasticities  computed  at  mean  values.  _2/  Linear.  _3/  Semi-Log.  _4/  Log-Inverse. 
_^/  Double-Log. 


***  Represents  significance  at  the  1-percent  level. 
**  Represents  significance  at  the  5-percent  level. 
* Represents  significance  at  the  10-percent  level 
X hot  significant  at  the  10-percent  level. 

Source:  Computed  from  equations  in  table  16. 
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Table  20. — Total  and  per  capita  availability  of  vegetable  oils,  by  region,  average  I963-65,  and  projections  to  I980 
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1/  See  table  18  for  the  mathematical  function.  2/  Linear.  3/  Semi-log.  _|+/  Log-inverse.  Double-log.  Projected  value  based 

on  the  income  elasticity  obtained  from  linear  function. 


PART  lll.-WORLD  DEMAND  FOR  OILCAKES 


The  oilcakes  to  which  this  report  gives  primary  attention  are  soybean,  peanut,  cot- 
tonseed, rapeseed,  linseed,  sunflowerseed,  copra,  and  palm  kernel. 

For  purposes  of  analyzing  the  world  market  for  such  oilcakes,  nine  of  the  l8  regions 
used  in  the  vegetable  oil  demand  analysis  were  aggregated  into  four  regions.  This  was 
done  because  individually  the  nine  regions  were  relatively  unimportant  markets  for  oil- 
cakes. Of  the  developed  countries,  Australia  and  New  Zealand  were  combined  with  South 
Africa  to  form  one  region.  Of  the  less  developed  countries.  Central  America  was  combined 
with  South  America  to  form  a Latin  American  region;  the  Worth  Africa  and  West  Asia  region 
was  combined  with  the  East  and  West  Africa  region  to  form  an  Africa  and  West  Asia  region; 
and  the  South  Asia,  Southeast  Asia,  and  East  Asia  and  Pacific  Islands  regions  were  com- 
bined to  form  "other  Asia*  Wo  changes  were  made  in  the  regional  classifications  of  the 
central  plan  countries. 

Oilcakes  are  principally  used  as  protein  supplements  to  livestock  feed,  and  are  con- 
sumed primarily  in  the  industrially  advanced  regions  of  the  world,  where  there  is  a high 
effective  demand  for  meat,  milk,  and  eggs.  In  the  less  developed  countries,  where  a sub- 
stantial proportion  of  the  world's  supply  of  oilcakes  is  produced,  most  of  the  meal  is 
exported  rather  than  used  as  livestock  feed  within  the  country. 

In  addition  to  their  use  in  feed,  some  oilcakes  are  used  directly  as  human  food  and 
others  used  as  fertilizer.  Direct  human  consumption  is  restricted  to  relatively  small 
quantities  of  peanuts  and  soybeans.  Research  is  being  done  to  increase  the  direct  util- 
ization of  oilcakes  in  hioman  consumption,  but  little  has  been  accomplished  so  far.  Sig- 
nificant successes  in  the  research  could  drastically  alter  the  pattern  of  world  trade. 

Use  of  oilcakes  for  fertilizer  is  very  limited  and  is  restricted  to  certain  areas  and  to 
certain  meals,  principally  rapeseed  meal  because  of  its  low  palatability . 

With  respect  to  the  use  of  oilcakes  in  livestock  feeding,  animal  feeds  may  be  con- 
sidered as  consisting  of  roughages  and  concentrates.  Roughages,  such  as  hay  and  silage, 
are  consumed  primarily  by  ruminants.  Concentrates  consist  of  low-  and  high-protein  con- 
centrates. The  low-protein,  concentrates  provide  a concentrated  source  of  energy  and 
consist  primarily  of  feedgrains.  Oilcakes  are  the  major  component  of  high-protein  con- 
centrates. Products  competing  with  oilcakes  include  fishmeal,  tankage,  skim  milk  powder, 
brewer  grains,  dried  blood,  and  synthetics  such  as  urea.  Urea  is  suitable  for  ruminant 
feed  only;  in  contrast,  the  other  products  are  fed  primarily  to  nonruminants.  The  main 
oilcake-competing  product  traded  is  fishmeal  and  in  the  1956-65  review  of  trade,  pro- 
duction, and  consumption,  attention  is  given  only  to  this  product.  In  the  demand  analysis 
of  the  major  consuming  regions,  consideration  is  also  given  to  other  competing  products. 

Oilcake  utilization  is  directly  related  to  the  growth  of  the  compound  feed  industry. 
Only  in  the  past  few  decades  have  farmers  come  to  realize  that  feeding  a balanced  compound 
feed  can  raise  a beef  cow  to  1,000  pounds  in  l8  months  and  a broiler  to  3 pounds  in  7 
weeks.  Thus,  to  meet  a strong  demand  for  meat  products,  the  compound  feed  industry  in 
most  developed  countries  has  expanded  sharply  and  oilcakes  have  served  as  the  principal 
protein  concentrate.  Appendix  C discusses  the  uses  of  the  various  oilcakes. 

For  the  analysis  of  oilcake  demand,  trade  and  production  statistics  were  obtained 
by  commodity  and  region  from  1955  to  I966  for  trade  and  to  I968  for  production.  For 
presentation  purposes,  changes  are  made  in  averages  for  1955-57  and  1963-65*  The  period 
1963-65  was  selected  because  it  coincides  with  the  3-year  average  used  in  the  tables 
presenting  changes  in  vegetable  oil  trade,  supply,  and  demand.  As  indicated  in  the 
section  on  vegetable  oil,  complete  I966  trade  data  on  vegetable  oil  were  not  available 
for  some  of  the  less  developed  countries.  Thus,  for  the  sake  of  consistency,  changes 
in  all  regions  were  presented  on  a I963-65  basis. 
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7.  — INTERNATIONAL  TRADE  IN  OILCAKES 


Level  of  Trade 

World  imports  of  oilcakes,  meal-equivalent  basis,  averaged  15-6  million  tons  dur- 
ing 1963-65  (table  21).  This  was  an  annual  increase  of  7-5  percent  over  the  1955-57 
level  of  8.8  million  tons.  Of  the  6.88  million-ton  net  increase  in  total  oilcake  im- 
ports, the  developed  regions  accounted  for  78  percent  and  the  less  developed  regions, 
for  some  17  percent.  The  central  plan  countries  showed  only  a very  moderate  increase 
over  the  period. 

In  terms  of  oilcake  exports , those  from  the  central  plan  regions  declined  during 
1955-57  through  1963-65  by  5.4  percent  annually,  while  exports  from  the  developed 
countries  increased  by  12.1  percent  a year.  LDC  exports  increased  by  8.6  percent  a 
year . 

Soybean  meal  comprised  54  percent  of  total  1966  trade  in  oilcakes  (table  22). 
Peanut  meal  and  cottonseed  meal  were  next  in  importance,  accounting  for  12  and  9 per- 
cent of  the  total,  respectively.  Compared  with  1960-64  average  levels,  I966  soybean 
meal  exports  increased  8 percent,  but  peanut  meal  decreased  5 percent  and  cottonseed 
meal,  1 percent.  Soybean  meal  has  increased  its  market  share.  Soybeans,  relative  to 
other  oilseeds,  have  a high  meal-to-oil  ratio,  and  since'  the  market  for  meal  has  been 
growing  much  faster  than  the  market  for  oil,  developed  importing  countries  prefer  soy- 
beans to  other  oilseeds.  Large  quantities  and  consistent  quality  of  soybeans  and  soy- 
bean meal  have  always  been  available,  so  large  cargo  vessels  can  be  used  and  the  prod- 
ucts can  be  bulk  loaded.  The  quality  of  the  oilcake  makes  it  particularly  well  suited 
for  feed  for  poultry. 


Meal,  as  such,  comprised  45  percent  of  total  world  oilcake  trade  in  1966,  com- 
pared with  42  percent  during  1960-64.  Conversely,  meal  trade  in  the  form  of  oilseeds 
was  55  percent  of  the  I966  total  oilcake  trade  and  58  percent  of  the  1960-64  trade. 


Importance  of  Trading  Regions 

Exporting  Regions 

During  1955-57,  the  less  developed  countries  accounted  for  approximately  51  per- 
cent of  world  oilcake  exports.  The  developed  countries  accounted  for  approximately 
36  percent,  and  the  central  plan  countries  made  up  the  remaining  13  percent.  By 
1963-65,  the  developed  countries  had  increased  their  share  of  the  export  market  to  52 
percent,  with  most  of  the  increase  coming  at  the  expense  of  the  central  plan  countries 
Annual  percentage  growth  rates  during  1955-57  through  I963-65  were  12.1  for  the  devel- 
oped countries  and  4.9  for  the  LDC's.  A negative  rate  of  change  for  the  central  plan 
countries  was  due  to  a large  drop  in  exports  from  the  Communist  Asia  region. 

Rankings  among  the  individual  regions  were  altered  only  slightly  during  the  re- 
view period.  During  1955-57,  the  top  four  exporters  of  oilcakes  were,  in  descending 
order,  the  United  States,  Other  Asia,  Africa  and  West  Asia,  and  Communist  Asia.  Dur- 
ing 1963-65,  the  only  change  was  that  Latin  America  replaced  Communist  Asia  in  foiarth 
place . 
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Importing  Regions 


During  1955-57  through  1963-65,  considerable  change  occurred  in  the  relative  im- 
portance of  regions  that  imported  meal.  The  top  five  regions  in  order  of  importance 
during  1955-57  were  the  EC , the  United  Kingdom,  the  Other  Western  European  countries, 
Japan,  and  Canada.  By  I963-65,  the  O.W.E.  region  had  replaced  the  United  Kingdom  in 
second  place.  Japan  had  moved  to  third  place,  the  United  Kingdom  had  dropped  to  fourth 
place,  and  Eastern  Europe  had  replaced  Canada  in  fifth  place. 

On  a percentage  basis,  the  developed  countries  accounted  for  77  percent  of  total 
world  imports  during  1963-65,  while  the  central  plan  countries  accounted  for  7 percent 
and  the  LDC's  for  16  percent.  The  annual  growth  rate  in  imports  for  the  developed 
regions  during  1955-57  through  I963-65  was  7.6  percent,  compared  with  4.0  percent  for 
the  central  plan  countries  and  8.6  percent  for  the  LDC's. 


Changes  in  Trade  Levels 

Net  Exporting  Regions 

On  a net  exporting  basis,  rather  than  a gross  exporting  basis,  the  United  States 
ranked  first  in  1955-57  in  oilcake  exports,  with  net  exports  of  over  2.0  million  tons. 
The  Africa  and  West  Asia  region  ranked  second  with  1.5  million  tons,  Other  Asia  third 
with  1.0  million  tons.  Communist  Asia  fourth  with  0.7  million  tons,  and  Latin  America 
fifth  with  0.7  million  tons. 

In  1963-65,  the  United  States,  with  net  exports  of  6.9  million  tons,  was  still 
the  largest  net  exporter,  while  Africa  and  West  Asia,  with  average  net  exports  of 

2.0  million  tons,  retained  second  place.  Latin  America,  with  net  exports  of  1.4  mil- 
lion tons,  climbed  to  third  place.  Fourth  and  fifth  place  were  occupied  by  Other 
Asia  and  the  USSR,  respectively. 

Total  net  oilcake  exports  for  1955-57  were  6 million  tons.  Of  this,  the  United 
States  accounted  for  33  percent,  Africa  and  West  Asia  for  25  percent.  Other  Asia  for 
16  percent,  and  Communist  Asia  for  15  percent.  By  I963-65,  total  net  exports  had 
grown  to  11.1  million  tons.  The  United  States  accounted  for  62  percent  of  the  total, 
Africa  and  West  Asia  accounted  for  I8  percent,  and  Latin  America  for  13  percent.  The 
remaining  four  exporting  regions  accounted  for  7 percent  of  the  total. 

Net  Importing  Regions 

Changes  in  the  rankings  of  the  net  importing  regions  followed  the  same  general 
pattern  as  changes  in  the  ranking  of  the  net  exporting  regions;  that  is,  there  was  no 
change  in  the  top  position  but  considerable  change  thereafter.  Thus,  the  EC,  with 

2.1  million  tons  of  net  imports  in  1955-57  and  5-0  million  tons  in  I963-65,  was  the 
largest  net  importer  at  both  the  start  and  end  of  the  period.  In  1955-57,  the  United 
Kingdom,  with  1.4  million  tons,  held  second  place;  the  O.W.E.  region  was  in  third 
place;  Japan  in  fourth;  and  the  USSR,  with  imports  of  just  over  0.4  million  tons,  was 
in  fifth  place.  In  1963-65,  the  O.W.E.  region  ranked  second  and  Japan  ranked  third. 
The  United  Kingdom,  with  1.6  million  tons  of  imports,  had  slipped  to  fourth  place  and 
Eastern  Europe  had  moved  to  fifth  place.  The  former  fifth  place  country,  the  USSR, 
changed  from  a net  importer  to  a net  exporter  during  I963-65. 

Annual  growth  rates  for  the  net  importers  varied  from  a high  of  I8  percent  for 
the  Eastern  Europcregion  to  a low  of  1.1  percent  for  the  United  Kingdom.  Net  imports 
for  the  EC  increased  11.7  percent  annually.  For  Japan,  the  rate  was  11.8  percent  and 
for  the  O.W.E.  region,  8.9  percent. 
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Total  net  oilcake  imports  for  1955-57  were  6.1  million  tons,  of  which  the  EC 
accounted  for  3^  percent;  the  United  Kingdom,  23  percent;  the  Other  Western  Europe  re- 
gion, l8  percent;  Japan,  12  percent;  and  the  USSR,  7 percent.  In  I963-65,  net  oilcake 
imports  totaled  11.4  million  tons.  The  EC  accounted  for  nearly  44  percent  of  that 
total.  Second  place  was  occupied  by  Other  Western  Europe,  with  19  percent  of  the 
total,  and  third  place  was  held  by  Japan,  with  I6  percent  of  the  total.  Thus  79  per- 
cent of  total  net  oilcake  imports  was  taken  by  the  three  top  regions. 


T r ade  in  Substitute s 


Although  a variety  of  products  compete  with  oilcakes  as  a protein  supplement, 
fishmeal  is  the  main  competitive  product  exchanged  through  international  trade.  Fish- 
meal imports  increased  from  an  average  of  0.5  million  tons  in  1955-57  to  an  average  of 
2.1  million  tons  in  1963-65 — an  average  annual  increase  of  17-1  percent  (table  23). 

The  developed  regions  accounted  for  85  percent  of  I963-65  imports,  while  the  central 
plan  regions  accounted  for  10  percent.  The  largest  importers  by  region  in  1963-65 
were  the  EC,  the  United  Kingdom,  and  the  United  States.  The  EC  alone  accounted  for 
over  a third  of  all  fishmeal  imports. 

Six  coimtries — Peru,  Norway,  South  Africa,  Iceland,  Chile,  and  Denmark — provide 
approximately  93  percent  of  the  world's  exports  of  fishmeal.  Peru  is  easily  the  world's 
leading  exporter  (table  24). 
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1/  Computed  percent  not  relevant  because  of  very  small  base  in  1955-57. 

Computed  percent  not  relevant  because  of  very  large  base  in  1955-57. 
_3/  Changed  from  a net  importer  to  a net  exporter. 

V Changed  from  a net  exporter  to  a net  importer. 


Table  22. — Percentage  distribution  of  world  imports  of  oilcakes,  by  commodity, 

average  I96O-6U,  annual  196h-6j  ~\J 


Item 


Average  : 
1960-6^4  : ^964 


1965  ; 1966 


1967 


Soybean  meal 

Soybeans,  meal  equivalent 

Subtotal 

Peanut  meal 

Peanuts,  meal  equivalent 

Subtotal 

Cottonseed  meal 

Cottonseed,  meal  equivalent... 
Subtotal 

Linseed  meal 

Flaxseed,  meal  equivalent 

Subtotal 

Copra  meal 

Copra,  meal  equivalent 

Subtotal 

Sunflowerseed  meal 

Sunflowerseed,  meal  equivalent 
Subtotal 

Palm  kernel  meal 

Palm  kernel,  meal  equivalent.. 
Subtotal 

Rapeseed  meal 

Rapeseed,  meal  equivalent 

Subtotal 

Total  as  meal 

Total  as  seed 

Grand  total 


Percent- 


9 

7 

12.1 

13. 

8 

15 

8 

15. 

7 

35 

9 

38.1 

37. 

5 

38. 

0 

4l. 

3 

i^5 

6 

50.2 

51. 

3 

53. 

8 

57. 

0 

10 

7 

10.1 

9. 

0 

7. 

8 

7. 

4 

6 

3 

5.8 

5. 

1 

4. 

7 

4. 

7 

17 

0 

15.1 

l4. 

1 

12. 

5 

12. 

1 

8 

9 

8.4 

9 

3 

8 

6 

7. 

4 

1 

6 

1.5 

1. 

s 

1. 

2 

1. 

0 

10 

5 

9.9 

10 

8 

9 

8 

8. 

4 

5 

0 

5.2 

4 

7 

3 

7 

3 

0 

3 

3 

3.2 

2 

7 

2 

8 

2 

2 

8 

3 

8.4 

7 

4 

6 

5 

5 

2 

2 

9 

3.5 

3 

2 

2 

9 

3 

0 

4 

8 

3.8 

3 

4 

3 

1 

2 

8 

7 

7 

7.3 

6 

6 

6 

0 

5 

8 

3 

3 

1.9 

2 

5 

3 

7 

4 

0 

1 

3 

1.0 

8 

9 

1 

5 

I4 

6 

2.9 

3 

3 

4 

.6 

5 

5 

h 

.6 

.6 

.7 

.8 

3 

0 

2.6 

2 

3 

1 

8 

1 

1 

3 

3.2 

2 

9 

2 

5 

1 

9 

1 

3 

1.1 

1 

2 

1 

6 

1 

4 

1 

6 

1.1 

2 

4 

2 

7 

2 

7 

2 

9 

2.2 

3 

6 

4 

3 

4 

1 

h2 

2 

42.9 

44 

3 

44 

8 

42 

7 

57 

8 

57.1 

55 

7 

55 

2 

57 

3 

100 

0 

100.0 

100 

0 

100 

0 

100 

0 

_!/  Includes  meal  equivalent  of  oilseed  imports,  but  excludes  exports  of  meal  from 
crushings  of  imported  seed. 

Partly  estimated. 

Source:  table  1) 
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Table  23.— Fishmeal  imports,  by  region,  averages  1956-5T  and  1963-65>  and  annual  rates  of  change 


Region 


United  States . . 

Canada 

EC 

United  Kingdom. 

Japan 

O.W.E 


Australia-New  Zealand. 
Total 


Eastern  Europe, 

USSR 

Communist  Asia. 


Total 

Less  developed  countries. 
World  total 


Source : FAO  Yearbook  of  Fishery  Statistics  No.  25 , 196? 


Average 

Percent age 
of 

Average 

: Percentage 
: of 

Annual 
rate  of 

1956-57 

world  total 

1963-65 

: world  total 

growth 

1,000 

1,000 

metric  tons 

Percent 

metric  tons 

Percent 

Percent 

83 



329 



17.6 

0 

— 

2 





241 

— 

788 

— 

15.0 

131 

— 

342 

— 

12.0 

0 

— 

100 

— 

— 

52 

— 

193 

— 

16 . 6 

0 

— 

8 

— 

— 

507 

94 

1,764 

85 

15.8 

9 

0 

0 

— 

205 

9 

0 

— 

47.0 

9 

2 

205 

10 

47,0 

24 

4 

109 

5 

19.6 

54o 

100 

2,078 

100 

17.1 

Table  2k. — Fishmeal  exports  by  ma.ior  producer-exporters,  average  I96O-6U,  annual  I962-69 


Country 


Average 

1960-6i^ 


: 1962 

1963 

1964 

1965 

1966 

1967 

1968 

: 1969 

1,000  metric  tons 


Peru : 984 

Norway : 115 

South  Africa  ; 199 

Iceland : 84 

Chile : 78 

Denmark : 6l 

Rest  of  the  world : 133 

World  total : 1,654 


Includes  South  West  Africa. 


1,066 

1,160 

1,417 

1,260 

60 

104 

183 

260 

207 

2i4 

280 

233 

70 

102 

124 

l4l 

73 

87 

146 

67 

62 

68 

70 

81 

139 

128 

174 

272 

1,677 

1,863 

2,394 

2,214 

1,304 

1,592 

2,083 

1,850 

258 

495 

436 

325 

174 

289 

366 

325 

153 

133 

63 

— 

183 

103 

179 

— 

82 

102 

185 

— 

209 

194 

492 

— 

2,363 

2,908 

3,540 

3,150 

Source:  (66 ) . 
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8.— PRODUCTION  OF  OILCAKES 


Production  of  Parent  Materials 


World  oilseed  production  was  discussed  on  pages  31-39  in  chapter  IV  of  this 
report.  Regional  production  levels  are  shown  in  appendix  tables  B-1  - B-26.  These 
tables  show  that  1955-68  production  increases  were  greatest  for  soybeans  and  sunflow- 
seed.  The  lowest  rates  of  increase  were  for  palm  kernels,  copra,  and  cottonseed,  all 
of  which  are  grown  primarily  in  the  less  developed  countries. 


Procedure  for  Computing  Oilcake  Production 

Oilcake  production  estimates  were  obtained  by  first  applying  the  crushing  levels 
contained  in  appendix  B to  the  estimates  of  oilseed  production  in  each  country.  The 
levels  used  varied  between  crops  and  between  countries . 

Once  estimates  of  the  quantity  of  each  oilseed  crushed  were  obtained,  that 
quantity  was  converted  to  a meal-equivalent  basis  by  application  of  the  meal  yield 
factors  shown  in  appendix  B.  The  meal  equivalent  of  each  oilseed  in  each  region  was 
allocated  to  the  calendar  year  during  which  the  crop's  processing  chiefly  occurred. 
The  meal  equivalent  was  credited  to  the  country  where  the  seed  was  grown  rather  than 
to  the  country  where  the  crushing  actually  took  place. 


World  Production 


World  oilcake  production  increased  from  an  average  of  28.2  million  tons  in  1955-57 
to  an  average  of  over  4l.5  million  tons  in  1965-6?  (table  25).  The  difference,  over 
13  million  tons,  represents  nearly  a 50-percent  increase  over  the  period,  or  a ^.0  per- 
cent annual  growth  rate . 

During  I96O-62  through  1965-67,  world  production  increased  nearly  8 million  tons — 
a 24-percent  increase,  or  an  annual  increase  of  4.4  percent.  The  central  plan  region 
had  a sharp  increase  in  its  annual  growth  rate,  while  the  developed  and  less  developed 
areas  showed  moderate  declines. 


Regional  Production 

On  a regional  basis  during  1955-57  through  I965-67,  oilcake  production  increased 
5.9  percent  annually  in  the  developed  regions,  1.2  percent  in  the  central  plan  re- 
gions, and  3.2  percent  in  the  less  developed  regions.  The  developed  countries,  whose 
rate  of  increase  was  more  than  double  that  of  the  rest  of  the  world,  increased  their 
share  of  world  production  from  43  to  52  percent.  Seven  of  those  nine  percentage 
points  came  from  the  central  plan  countries , while  the  remaining  two  points  came  from 
the  LDC ' s . 

The  United  States  accounted  for  48  percent  of  1965-6?  world  oilcake_  production. 
Other  Asia  and  the  USSR  ranked  second  and  third,  respectively,  with  12  and  11  percent 
of  the  total.  During  1955-57,  the  top  three  producing  regions  were  the  United  States, 
Communist  Asia,  and  Other  Asia. 
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During  1955-5T  through  1965-6? , only  Japan  and  South  Africa  among  the  developed 
countries  had  annual  growth  rates  below  the  U. 0-percent  world  average.  In  the  cen- 
tral plan  region,  Conunimist  Asia  and  the  USSR  had  growth  rates  smaller  than  the  world 
average.  Among  the  less  developed  countries,  Latin  America  was  the  only  region  whose 
growth  rate  surpassed  the  world  average.  Japan  and  Communist  Asia  were  the  only  re- 
gions to  have  lower  production  at  the  end  of  the  period.  The  United  Kingdom  was  the 
only  region  producing  no  significant  quantities  of  meal. 


iProduction  of  Fishme al 


Fishmeal  production  increased  12  percent  annually  during  1955-57  through  1963-65 
(table  26),  compared  with  a 4-percent  rate  of  increase  for  all  oilcakes.  World  fish- 
meal production  averaged  approximately  3.4  million  tons  in  1963-65,  while  total  oilseed 
meal  production  averaged  some  42  million  tons.  Thus,  fishmeal  production  during  I963-65 
was  approaching  8 percent  of  total  oilcake , production. 

During  1955-57  through  1963-65,  production  ranking  changed  considerably.  In  1955-57, 
the  United  States  was  the  leading  fishmeal  producer,  Norway  was  second,  and  Japan  was 
third.  In  I963-65,  Peru  had  moved  into  first  place  and  was  producing  more  than  four 
times  as  much  as  the  United  States,  which  had  moved  to  second  place.  Japan  and  South 
Africa  maintained  their  relative  positions,  ranking  third  and  fourth,  respectively, 
while  Norway  dropped  to  fifth  place. 


Table  25. — Oilcai:e  production,  by  region, 
averages  for  1955-57,  I96O-62,  and  I965-6T,  and  annual  rates  of  change 
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Source:  Tables  in  app. 


Table  26. — Fishmeal  production  averages  for  major 
producers,  1955-57  and  I963-65,  and  annual  rate  of  change 


Country 


United  States . . 

Canada 

Norway 

J apan 

South  Africa. . . 
United  Kingdom. 
West  Germany. . . 

Denmark 

Peru 

Iceland 

Chile 

Total 

World  total' 


1955-57 

average 

; 1963-65  ; 

' average 

Annual 
rate  of 
chance 

- - 1,000 

metric  tons  - - 

Percent 

3h9 

304 

-1.7 

62 

83 

3.1 

,21 7 

214 

-0.1 

133 

271 

9.3 

85 

260 

i4.9 

78 

80 

0.4 

26 

81 

15.3 

50 

116 

11.1 

39 

1,382 

56.2 

19 

131 

27.3 

15 

ll4 

30,0 

1,073 

3,036 

13.9 

1,340 

3,3^3 

12.2 

Source:  FAO  Yearbook  of  Fishery  Statistics  Wo.  25,  1967. 
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9.— CONSUMPTION  OF  OILCAKES 


Regional  estimates  of  oilcake  consumption  were  developed  from  1955  to  as  far  as 
data  permitted.  Except  for  the  United  States,  such  estimates  were  the  sum  of  a region's 
production  and  net  trade.  The  United  States  was  the  only  region  for  which  a usable 
series  of  actual  oilcake  consumption  data  was  available. 

During  1955-57  through  1963-65,  world  oilcake  consumption  expanded  at  an  average 
annual  rate  of  4.3  percent,  or  from  an  average  of  28.2  to  39-5  million  tons.  The  de- 
veloped countries  maintained  the  largest  annual  growth  rate,  5.T  percent,  with  the 
result  that  they  accounted  for  62  percent  of  total  consumption  by  I963-65 . As  a group, 
the  less  developed  countries  had  an  annual  growth  rate  of  3.5  percent;  and  in  1963-65, 
their  annual  level  of  oilseed  meal  consumption  was  6.2  million  tons.  For  the  central 
plan  region,  the  annual  growth  rate  was  1.4  percent  and  annual  consumption  was  8.7  mil- 
lion tons  . 

During  I963-65 , the  United  States,  using  12.3  million  tons  of  oilcakes,  accounted 
for  32  percent  of  total  world  consumption.  The  EC  was  the  second  largest  consuming 
region,  5.2  million  tons,  followed  by  Other  Asia,  4.3  million  tons,  and  the  USSR,  3.8 
million  tons  . 

The  EC,  with  an  annual  increase  of  11.5  percent,  had  the  highest  consumption  growth 
rate  of  any  region.  Japan  was  second,  at  9.5  percent.  The  Other  VJestern  Europe  region 
at  8.8  percent,  was  third;  the  Eastern  Europe  region,  at  7.3  percent,  was  fourth;  and 
Other  Asia,  at  4.9  percent,  was  fifth. 

The  major  consuming  region,  the  United  States,  had  a growth  rate  lower  than  that 
of  a number  of  other  regions — primarily  because  the  U.  S.  level  of  concentrate  feeding 
per  animal  unit  is  quite  high.  Since  the  early  1960's,  the  increase  in  demand  for  oil- 
cakes in  the  United  States  has  moved  in  line  with  the  increase  in  total  livestock  num- 
bers . In  the  regions  of  the  world  where  demand  has  been  increasing  the  fastest,  there 
has  been  an  increase  in  the  number  of  livestock  fed  plus  a heavier  feeding  of  concen- 
trates per  animal  unit . 


Regional  Use  of  Individual  Oilcakes 

The  type  of  oilcake  consumed  within  an  exporting  region  is  largely  determined  by 
the  type  of  oilcake  produced  within  that  region.  The  types  of  meal  consigned  within  an 
importing  region  are,  as  one  would  expect,  more  varied.  Some  countries  have  preferences 
for  particular  types  of  cakes;  for  example,  in  the  Netherlands,  linseed  meal  is  pre- 
ferred in  most  compound  feeds.  But  in  general,  the  cake  utilized  is  the  one  that  can 
meet  the  required  nutritional  levels  at  the  lowest  price.  A wide  variety  of  cakes  can 
be  used  for  cattle  feed  because  of  the  ability  of  ruminants  to  convert  nitrogenous 
matter  to  amino  acids.  For  poultry  and  swine  feeds,  the  fiber  content,  the  amino  acid 
pattern,  the  toxicity,  and  the  vitamin  and  mineral  content  all  have  a strong  bearing 
on  the  type  of  cal^e  selected.  The  variables  to  be  considered  to  arrive  at  the  most 
economical  and  nutritive  feed  formula  are  so  many  that  more  and  more  compound  feed  man- 
ufacturers are  utilizing  a computer. 

Shifts  in  the  kinds  of  cakes  being  consumed  in  the  major  markets  are  most  important 
to  regions  that  export,  in  quantity,  only  one  or  two  types  of  cakes.  For  this  reason, 
a short  discussion  follows  regarding  the  types  of  cakes  plus  fishmeal  consumed  in  the 
six  major  developed  regions  of  the  world  during  1955-57  and  I963-65. 
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United  States 


In  both  1963-65  and  1955-57,  soybean  meal  accounted  for  over  three- fourths  of 
total  U.  S.  meal  consumption  (table  28).  Cottonseed  meal  vas  the  second  most  important 
meal  consumed.  In  1963-65,  fishmeal  ranked  third.  Linseed  meal  ranked  third  in  1955-57. 

During  the  review  period,  peanut  meal  had  the  largest  annual  rate  of  increase — 

13.3  percent.  Fishmeal  increased  6.9  percent  annually  and  soybean  meal,  ^.7  percent. 

The  comparable  rate  for  cottonseed  meal  was  2 percent,  while  fourth-ranked  linseed  meal 
exhibited  a negative  trend. 

Canada 


Oilcake  consumption  in  Canada  was  comprised  principally  of  linseed  meal  and  soy- 
bean meal  during  1955-57.  By  I963-65,  soybean  meal  was  in  first  place  and  linseed 
meal  in  second.  The  largest  annual  rate' of  increase,  however,  was  in  the  consumption 
of  rapeseed — 12.8  percent.  This  rate  was  more  than  two  times  the  overall  meal  consimip- 
tion  rate  of  increase  and  was  approximately  double  the  rate  of  increase  for  both  soy- 
bean meal  and  fishmeal. 

Soybean  meal  is  the  dominant  meal  consumed  in  the  EC,  where  nearly  2.h  million 
tons  were  consumed  annually  during  1963-65.  Soybean  meal  consumption  increased  20  per- 
cent annually  from  1955-57  to  I963-65.  Fishmeal  consumption,  with  an  annual  rate  of 
increase  only  slightly  below  30  percent,  ranked  second  in  terms  of  quantity.  Third 
place  was  held  by  linseed  meal — annual  consumption  averaged  three-quarters  of  a million 
tons  during  1963”65-  Peanut  meal  consumption,  which  ranked  fourth,  was  only  slightly 
less  than  linseed  meal  consumption,  and  had  a faster  rate  of  growth  than  linseed  meal 
during  the  review  period. 

O.W.E. 

Soybean  meal  was  also  the  major  meal  consiimed  in  this  region  during  I963-65. 
Cottonseed  meal,  ranked  second  in  terms  of  quantity,  did  not  rank  among  the  top  five 
meals  in  annual  growth  rates.  Fishmeal  ranked  third  in  both  annual  growth  rate  and 
quantity  of  consumption.  Peanut  meal,  though  it  ranked  fourth  in  quantity  consumed, 
ranked  second  behind  soybean  meal  in  annual  growth  rate. 

United  Kingdom 

Consumption  of  peanut  meal,  the  principal  meal  utilized  in  the  United  Kingdom, 
averaged  600,000  tons  during  I963-65.  Soybean  meal  consumption,  nearly  one-half  mil- 
lion tons,  ranked  second  and  fishmeal  consumption  ranked  a close  third.  Fishmeal  had 
the  highest  annual  growth  rate  during  1955-57  through  1963-65 — 13  percent.  Soybean 
meal,  at  6.5  percent,  and  peanut  meal,  at  5.8  percent,  were  second  and  third,  respec- 
tively. Most  of  the  other  meals  had  negative  rates  of  change;  consequently,  growth  of 
the  U.  K.  meal  industry  was  just  over  3 percent  a year  during  1955-57  through  I963-65 
period. 


In  Japan,  meal  consumption  centers  on  soybean  meal,  which  accounts  for  three- 
fourths  of  all  oilcake  consumption.  Soybean  meal  consumption  averaged  l.U  million 
tons  in  1963-65.  Fishmeal  was  in  second  place,  with  consumption  am  less  than  0.4 
million  tons.  Consumption  of  all  other  oilcakes  averaged  0.3  million  tons  in  I963-65. 
From  1955-57  through  I963-65,  consumption  of  fishmeal  and  soybean  meal  had  annual  growth 
rates  of  l4.6  and  9.O  percent,  respectively. 


78 


Consumption  of  Fishmeal 


As  shown  in  table  28,  world  consumption  of  fishmeal  has  been  increasing  at  a rate 
more  than  three  times  that  for  oilcakes.  Nearly  all  of  the  increase  occurred  in  the 
developed  regions.  The  main  reason  for  the  rapid  growth  of  fishmeal  consumption  has 
been  its  low  cost  relative  to  that  of  oilcakes  as  a source  of  protein.  Fishmeal  is 
consumed  primarily  in  poultry  rations,  where  it  can  constitute  up  to  10  percent  of  the 
mixed  feed  ration. 
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Table  27. — Oilcake  and  fishmeal  availability,  by  region,  averages 
for  1955-57  and  1963-65,  and  annual  rates  of  change 
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Table  28. — Availability  of  oilcakes  in  major  developed  regions,  by  type  of  cake, 
averages  for  1955-57  and  1963-65,  and  annual  rates  of  change 
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10,  — DEMAND  ANAIYSIS  AND  PROJECTIONS  FOR  OILCAKES  J:3/ 


Analysis 

The  establishment  and  development  of  commercial  livestock  feeding  enterprises  is 
highly  correlated  with  the  level  of  overall  economic  development  in  a region.  In  the 
most  less  developed  regions,  livestock  enterprises  tend  to  be  of  a subsistence  nature. 
Frequently,  the  livestock  depend  on  what  feed  they  can  forage  for  themselves. 

In  those  developed  regions  where  livestock  feeding  has  developed  into  a highly 
complex  industry,  livestock  are  fed  scientifically  formulated  balanced  rations  that 
contain  the  necessary  quantities  and  proportions  of  amino  acids,  vitamins,  minerals, 
heat  and  energy,  and  bulk.  Because  different  animal  species,  and  even  the  same  ani- 
mals at  different  stages  of  growth,  require  different  feed  formulations,  mixed  feed 
industries  have  developed  for  the  purpose  of  producing  concentrate  feed  rations  to 
meet  the  exacting  nutrient  requirements  of  the  various  types  and  ages  of  livestock. 

In  the  economically  advanced  regions  that  have  highly  developed  commercial  livestock 
feeding  industries,  the  major  portion  of  world  consumption  of  oilseed  meals  occurs. 

Livestock  feeding  enterprises  based  on  formula  feeding  of  premixed  concentrate 
feeds  are  largely  limited  to  Western  Europe,  North  America,  and.  Japan.  In  19^5 , 
nearly  95  percent  of  world  production  of  mixed  feeds  was  produced  in  these  regions. 

The  United  States  alone  produced  52  percent  of  the  world  total  in  1965  and  68  percent 
in  1957.  Western  Europe  produced  37  percent  of  the  total  in  I965,  while  Japan  pro- 
duced 7 percent;  these  two  figures  compare  with  28  percent  and  2 percent,  respectively, 
for  1957  (10,  vol.  IV,  ch.  VI).  Although  mixed  feed  output  increased  significantly 
in  all  the  developed  regions  from  1957  to  I965 , the  very  rapid  increase  in  Western 
Europe  and  Japan  caused  the  U.S.  percentage  of  world  output  to  decline. 

World  trade  in  mixed  livestock  feed  is  negligible — partly  because  feed  specifica- 
tions vary  in  different  countries  and  regions.  In  addition,  each  consuming  region 
will  have  some  feed  components  available  from  domestic  production,  and  will  import 
additional  ingredients  to  complement  domestic  production.  It  is  advantageous  for 
feed  deficit  regions  to  purchase  feed  ingredients  on  the  world  market  and  then  formu- 
late concentrate  feeds  to  meet  domestic  requirements.  Thus,  the  major  trade  in  feed- 
stuffs  is  in  such  ingredient  commodities  as  oilseed  meals,  coarse  grains,  and  protein 
supplements  from  such  sources  as  fishmeal  and  milling  byproducts. 

Because  of  the  interrelationship  between  oilseed  meals  and  feed  grains  in  the 
advanced  livestock  feeding  regions,  an  analytical  model  that  jointly  considered  the 
demand  relationships  for  both  of  these  major  mixed  feed  ingredients  was  developed. 

The  model  was  designed  to  estimate  regional  demand  relationships  that  could  be  used 
as  the  basis  for  projecting  the  regional  demand  for  oilseed  meals.  Because  of  the 
dominance  of  the  developed  countries  in  oilseed  meal  consumption,  the  following  anal- 
ysis is  limited  to  the  major  consumers — Western  Europe,  North  America,  and  Japan. 

The  demand  for  oilseed  meals  in  the  remaining  regions  is  analyzed  separately  under 
a different  model. 

The  Model,  Major  Developed  Regions 

A two-stage  least  squares  regression  model  was  used  to  analyze  the  demand  for 
oilseed  meal  in  the  major  consuming  regions  of  Western  Europe  (the  EC,  the  United 


13/  The  analysis  and  projections  of  demand  for  oilcakes  in  the  major  developed 
regions  was  prepared  by  Bonn  R.  Reimund,  Marketing  Economics  Division,  Econ.  Res.  Serv., 
U.S.  Dept,  of  Agr. 
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Kingdom,  and  O.W.E. ) , North  America  (the  United  States  and  Canada),  and  Japan. 

The  model  consists  of  two  behavioral  equations  for  oilseed  meal  demand  and  for  feed 
grain  demand;  Cne , an  identity  equation  that  specifies  concentrate  feed  consumption 
as  the  sum  of  feed  grain,  oilseed  meal,  and  other  high-protein  meal  consumption;  and 
the  other,  an  identity  establishing  supply-demand  equilibrium.  The  model  is  given  in 
equations  a through  d. 

(a)  Oilseed  meal  demand  Q™  = f (p  , p s n ) 

m g os  "C-x 

(b)  Feed  grain  demand  Qg  = f Pg» 

(c)  Total  mixed  feed  consumption  q^  = (^  + Q + Q 

(d)  Supply-demand  equilibriimi 


Where : 


= consumption  of  oilseed  meal  (endogenous) 

p = import  price  of  soybean  meal  (endogenous) 
m 

p = domestic  price  of  feed  grain  (endogenous) 
g 

Q = consumption  of  other  high-protein  supplements  (exogenous) 
Os 

Q = consmption  of  feed  grain  (endogenous) 
g 


= meat  production  in  previous  year  (exogenous) 

= consumption  of  total  concentrate  feed  (exogenous) 

= supply  of  concentrate  feed  (exogenous) 

All  quantity  variables  are  in  metric  tons  per  1,000  population  and  price  variables 
are  expressed  in  U.S.  dollars  per  metric  ton. 


The  model  contains  no  provision  for  stock  variation  in  either  oilseed  meals  or 
feed  grains.  It  is  implicitly  assumed  that  stocks  in  net  importing  regions  consist 
primarily  of  working  inventories  and  consequently  are  relatively  stable  and  quite 
small  in  comparison  with  consumption. 


The  demand  equation  for  oilseed  meal  expresses  consumption  as  a function  of  oil- 
seed meal  price,  feed  grain  price,  the  quantity  of  other  high-protein  concentrates 
consumed,  and  the  production  of  meat  lagged  1 year.  The  feed  grain  demand  equation 
expresses  consumption  as  a function  of  the  prices  of  oilseed  meal  and  feed  grain  and 
the  lagged  production  of  meat. 

The  exogenous  variable  Qqq ? which  represents  the  consumption  of  nonoilseed  pro- 
tein feed  supplements,  requires  some  clarification.  The  variable  is  a heterogeneous 
composite  that  includes  fishmeal,  meat  meal  and  tankage,  milling  byproducts,  and  urea. 
Its  composition  varies  considerably  from  region  to  region  and,  to  some  extent,  over 
time  within  each  region.  The  variable  was  treated  as  exogenous  primarily  because  its 
components,  with  the  exception  of  urea,  are  produced  either  entirely  or  in  part  as 
byproducts  of  other  industries.  Its  availability,  therefore,  is  largely  determined 
by  the  level  of  output  of  the  primary  products  of  the  meat  slaughtering,  milling,  and 
edible  fish  industries.  Only  a small  part  of  the  fishmeal  consumed  as  livestock  feed, 
however,  is  produced  as  a byproduct  from  edible  fish. 
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Meat  production,  which  includes  poultry  meat,  was  considered  to  he  a better 
explanatory  variable  than  either  animal  units  or  total  production  of  livestock  pro- 
ducts. It  appears  logical  to  assume  that  consumption  of  feed  concentrates  is  more 
closely  associated  with  output  of  livestock  products  than  with  the  total  animal  popu- 
lation in  a region.  Meat  production  was  favored  over  the  total  production  of  livestock 
products  because  the  per  capita  output  of  eggs  and  dairy  products  is  quite  stable. 

Thus,  the  growth  in  output  of  livestock  products  is  primarily  attributable  to  the 
growth  in  meat  production.  Consequently,  the  variability  of  oilseed  meal  consumed  by 
livestock  is  considered  to  be  a direct  response  to  per  capita  variations  in  meat  pro- 
duction. The  meat  production  variable  used  in  the  model  was  lagged  1 year  because 
preliminary  analysis  showed  a better  correlation  between  lagged  meat  production  and 
meal  consumption  than  between  current  meat  production  and  meal  consumption.  This  is 
probably  because  the  req'uirements  for  oilseed  meal  are  determined  in  advance  of  con- 
sumption, and  are  based  on  per  capita  production"  of  livestock  products  of  the  previous 
year . 


The  consumption  series  for  oilseed  meals  in  all  regions  except  the  United  States 
was  constructed  by  adding  net  meal  imports  and  the  meal  equivalent  of  net  seed  imports 
to  the  meal  equivalent  of  domestic  seed  production.  For  the  United  States,  actual  con- 
siimption  figures  were  used.  Trade  data  were  compiled  from  various  issues  of  the  FAO 
Trade  Yearbook.  Production  data  are  from  the  FAS  and  the  FAO.  For  the  analysis  of 
oilseed  meal  demand,  all  meal  consumption  data  were  converted  to  metric  tons  per  1,000 
population . 

For  all  regions  other  than  the  United  States , the  consumption  series  for  feed 
grains  was  compiled  from  OECD  food  balance  statistics.  Actual  consumption  was  used 
for  the  United  States.  The  consumption  series  for  other  high-protein  feed  supplements 
was  constructed  from  FAO  and  FAS  data,  and  the  meat  production  series  was  compiled 
from  the  OECD  data.  Like  the  oilseed  meal  consumption  data,  consumption  data  for 
feed  grains  and  other  high-protein  supplements  and  production  data  for  meat  were  con- 
verted to  metric  tons  per  1,000  population. 

Soybean  meal  price  was  used  to  represent  the  price  of  oilseed  meals  in  the  demand 
analysis.  The  primary  reason  for  using  soybean  meal  price  rather  than  a weighted 
average  meal  price  was  the  dominance  of  soybean  meal  as  a high-protein  feed  supplement. 
In  addition,  there  is  a high  correlation  between  the  price  of  soybean  meal  and  the 
prices  of  other  oilseed  meals.  Consequently,  a weighted  average  oilseed  meal  price 
would  closely  approximate  the  price  of  soybean  meal. 


London  prices,  as  quoted  in  the  Daily  Ledger,  were  used  to  represent  the  price 
of  soybean  meal  in  the  three  European  regions  and  Japan.  U.  S.  prices  were  used  for 
the  United  States  and  Canada.  The  prices  were  deflated  by  an  appropriate  price  index; 
and  in  the  case  of  the  EC  and  O.W.E.  regions,  by  the  price  index  of  a major  importing 
coimtry  within  the  region.  These  indexes  are  as  follows: 

EC  - cost  of  living  index  (France) 

United  Kingdom  - cost  of  living  index 


Japan 

O.W.E. 

United  States 
Canada 


cost  of  living  index 
cost  of  living  index  (Denmark) 
cost  of  feedstuffs  index 
wholesale  price  index 
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Feed  gradn  prices  were  represented  by  the  internal  price  of  a major  domestically 
produced  feed  grain.  The  price  of  barley  was  used  for  all  regions  except  the  United 
States,  for  which  corn  prices  were  used.  Wholesale  prices  were  used  in  most  cases. 
However,  when  adequate  wholesale  price  series  were  not  available,  producer  prices  were 
used.  Feed  grain  prices  were  deflated  by  the  same  deflators  as  were  soybean  meal  prices 

The  parameters  of  the  structural  demand  equations  for  oilseed  meal  were  estimated 
using  a two-stage  least  squares  procedure .ij+/  In  this  procedure,  the  endogenous  ex- 
planatory variables  in  any  structural  equation  are  adjusted  for  correlation  with  the 
disturbance  term  by  regressing  each  endogenous  variable  on  all  exogenous  variables  in 
the  system.  The  adjusted  endogenous  explanatory  variables  are  then  substituted 
into  the  structural  equation  in  place  of  the  original  variables  and  least  squares  is 
applied  to  the  adjusted  equation.  This  procedure  makes  use  of  all  the  predetermined 
exogenous  variables  in  the  model  to  estimate  the  parameters  of  a single  structural 
relation,  but  does  not  require  a detailed  specification  of  the  other  relations  in  the 
model.  The  demand  equations  derived  from  the  above  model  for  each  region  are: 

EC:  Q = -151.55T8  -.6603  p^  + 2. 0731  p^  + .2l6i+  + 1.T5T0  L? 

m m g ob  t-1 

U.K.  : 0 = 325.1+971+  - 1.2980  p - 1.5072  p^  + .1+926  Q_  - 1.7246  lP  ^ 

ml  m g t-1 

O.W.E.:  Q = 345.2654  + 4.6625  - 9-7326  p + I.6066  Q - 3.8l04  , 

m m g os  t-1 

Japan:  = 19.IO63  - .0844  p - .0684  p + .3832  Q + 1.4984  , 

Di  m g os  t-1 

U.S.  Q = 140.2853  + .4671  p - 1.0823  p - 1.0710  Q 

m m -^g  os 

Canada  ^ 111.5534  + 1215  p^^  - 1.073  p^  + .1293 

In  the  six  regions  analyzed,  the  demand  for  oilcake  is  related  to  the  demand  for 
feed  grains  since  both  are  inputs  to  the  same  enterprise — the  livestock  industry.  In 
some  areas , the  relationship  between  feed  grains  and  oilseed  meal  is  predominantly 
complementary,  while  in  others  it  might  be  competitive.  Results  from  the  analysis  of 
the  EC  indicated  that  the  relationships  between  feed  grains  and  oilseed  meal  were 
competitive  because  of  the  high  price  of  grains  relative  to  meal  prices.  But  in  the 
other  five  regions,  the  results  indicated  that  a complementary  relationship  existed. 

The  direct  price  coefficients  for  Other  Western  Europe,  the  United  States,  and  Canada 
were  positive  rather  than  negative. This  result  is  apparently  caused  by  the  inter- 
relationship between  oilseed  meals  and  feed  grains  in  the  manufacture  of  mixed  feeds 
in  these  regions.  These  ingredients  are  combined  in  rather  stable  proportions,  with 
no  significant  competitive  relationship  existing  between  them.  The  price  of  feed 
grains,  the  major  ingredient  in  mixed  feeds,  thus  appears  to  have  more  influence  than 


A de  scription  of  the  two-stage  least  squares  estimating  procedure  is  given  in 

(38,  pp.  258-260). 

15/  lP_  ^ was  taken  out  of  these  equations  because  of  intercorrelation  problems 

The  results  obtained  in  this  analysis  differ  from  those  obtained  by  other  analysts 
For  example,  Houck  (_^)  in  a model  taking  into  accoimt  the  complex  interrelationships 
of  the  U.S.  oilseeds  economy,  estimated  a demand  price  elasticity  of  -0.33  for  soybean 
meal,  compared  with  -0.28  estimated  by  Vandenborne  (6^)  in  another  study.  These  studies 
however,  did  not  consider  the  cross  price  relationships  between  feed  grains  and  oilseed 
meals . 
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the  price  of  meal  in  determining  the  level  of  oilseed  meal  use.  For  the  United 
Kingdom  and  Japan,  the  oilseed  meal  price  coefficient  carried  the  expected  negative 
sign. 


The  United  States  vas  the  only  region  in  which  nonoilseed  protein  supplements 
appeared  to  substitute  for  oilseed  meals.  In  the  remaining  five  regions,  a competi- 
tive relationship  between  protein  feed  supplements  from  oilseed  and  nonoilseed  sources 
was  not  statistically  apparent  during  1955-66.  The  coefficients  obtained  for  the  non- 
oilseed protein  supplement,  in  fact,  indicate  a complementary  relationship  between 
protein  supplements  from  oilseed  and  nonoilseed  sources.  This  phenomenon  can  largely 
be  accounted  for  by  the  fact  that  pork  and  poultry  products  made  up  about  Uo  percent 
of  the  increase  in  output  of  livestock  products  in  importing  regions  during  1955-66 
(21,  par.  615) « Formula  rations  for  these  livestock  call  for  the  use  of  both  oilseed 
meal  and  protein  supplements  of  animal  origin. 

Lagged  meat  production  was  included  as  an  explanatory  variable  in  the  oilseed 
meal  demand  equations  for  the  United  Kingdom,  O.W.E.,  the  EC,  and  Japan.  The  vari- 
able was  excluded  from  the  meal  demand  equations  for  the  United  States  and  Canada 
because  it  resulted  in  poor  estimating  equations.  The  meat  production  coefficients 
obtained  were  positive,  as  expected,  for  the  EC  and  Japan,  but  were  negative  for  the 
United  Kingdom  and  O.W.E.  This  negative  relationship  is  probably  due  to  the  fact  that 
throughout  the  analytical  period,  oilseed  meals  became  more  expensive  relative  to  live 
stock  products  in  the  United  Kingdom  and  in  Denmark,  a major  O.W.E.  producer  of  live- 
stock products  (^,  pars.  620-622).  It  is  unlikely  that  this  situation  will  hold  in 
the  future.  Therefore,  the  estimated  demand  equations  for  the  United  Kingdom  and 
O.W.E.  were  not  used  for  projection  purposes. 

Estimated  versus  actual  consumption  of  oilseed  meals  in  each  of  the  six  regions 
during  1955-66  is  shown  in  figure  3. 

The  Model,  Other  Regions 

It  is  widely  recognized  that  there  is  not  an  intensive  use  of  oilcakes  as  an 
animal  protein  supplement  in  the  less  developed  countries  and  Communist  Asia.  Also, 
use  of  oilcakes  in  Australia-New  Zealand  and  South  Africa  is  quite  low,  on  an  animal 
unit  basis,  compared  with  levels  of  utilization  in  the  other  developed  regions.  Use 
of  oilcakes  in  Russia  and  Eastern  Europe  has  been  Increasing  but  the  levels  of  utili- 
zation, on  an  animal  tinit  basis,  are  also  considerably  below  those  of  the  major  devel- 
oped regions.  For  regions  other  than  the  major  developed  regions,  there  is  little  or 
no  interrelationship  between  oilseed  meals  and  feed  grains;  thus,  least  squares  esti- 
mates of  a single  equation,  rather  than  two-stage  least  squares,  were  used  for  estimat 
ing  future  demand  for  oilcakes. 

The  aggregate  demand  for  oilcakes  depends  on  various  factors  including  oilcake 
prices,  total  number  of  animal  consiming  units,  availability  of  other  protein  prod- 
ucts, level  of  income,  and  factors  that  affect  demand  over  time,  such  as  changes  in 
feeding  practices.  Thus: 
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Qi 


Where : 


f(A^^ 


I,  T) 


m 

prod 


quantity  of  oilcakes  demanded 
animal  units 
price  of  commodity 
= quantity  of  grain  produced 
income 


T = trend 

Several  regression  equations  incorporating  the  above  variables  were  developed 
for  each  of  the  seven  regions  considered  in  the  "other  regions"  demand  analysis.  The 
regions  are:  (l)  South  Africa  and  Australia-New  Zealand;  (2)  Eastern  Europe;  (3)  the 

USSR;  (4)  Communist  Asia;  (5)  Latin  America;  (6)  Africa  and  West  Asia;  and  (7)  Other 
Asia.  The  dependent  variable  in  the  analysis,  total  consumption  of  oilcake,  was  the 
sum  of  a region's  production  and  its  net  trade.  For  the  independent  variables,  the 
animal  numbers  as  contained  in  (3X^  the  FAO  Production  Yearbooks  were  converted 

into  animal  lanits . 17  / The  amount  of  oats,  barley,  and  corn  produced  in  a region  was 
used  for  the  quantity  of  substitutes.  The  international  price  of  the  major  oilcake 
traded  by  the  region  was  used  for  the  price  of  the  commodity.  In  some  regions,  the 
production  of  meal  (Q^prod)  was  used  in  place  of  the  price  variable.  With  respect 
to  income,  the  historical  series  used  were  those  contained  in  (_^)  . While  a trend 
factor  was  considered  in  some  of  the  equations,  it  was  not  used  in  any  equation  con- 
taining income  because  of  the  inter correlation  problem  posed. 


The  various  demand  equations  developed  for  each  region  appear  in  table  29.  The 
linear  function  was  used  in  all  regression  equations,  and  the  time  period  was  1955-66. 
Evaluation  regarding  the  appropriateness  of  each  equation  with  respect  to  statistical 
considerations  was  the  same  as  that  stated  in  the  demand  analysis  section  for  vegetable 
oil. 


The  functions  developed  and  selected  for  the  respective  regions  are  discussed 
briefly  in  the  following  section  on  regional  projections. 


Projections 

Major  Developed  Regions 

The  preceding  regional  demand  analyses  were  used  as  the  basis  for  projecting  con- 
sumption of  oilseed  meals  for  I98O.  In  the  projections,  oilseed  meal  and  feed  grain 
prices  are  held  constant  at  their  1963-65  average.  Meat  production  was  estimated  as 
the  mean  of  OECD  meat  production  projections  for  1975  and  I985  ( ) . 


17/  Factors  used  for  converting  livestock  numbers  to  animal  units  appear  in 
( 10 , vol . 5 , p . 2 ) . 


The  1980  consumption  of  other  high-protein  supplements,  the  other  exogenous  vari- 
able in  the  oilseed  meal  demand  equations,  was  estimated  by  a linear  trend  extrapola- 
tion for  all  major  developed  regions  except  the  United  States.  For  the  United  States, 
a semi-log  projection  of  trend  was  used  to  estimate  I980  consumption. 

Several  factors  influence  the  underlying  structure  of  the  other  high-protein 
supplement  variable.  First,  the  rapid  growth  in  fishmeal,  which  contributed  signifi- 
cantly to  the  growth  in  other  high-protein  supplements  during  1955-66,  is  expected  to 
taper  off.  Secondly,  a major  growth  in  synthetic  protein  supplements  that  may  be  pro- 
duced from  either  petroleum  or  natural  gas  is  anticipated  in  Western  Europe  and  Japan. 
Also,  utilization  of  urea,  which  in  the  past  has  been  limited  primarily  to  the  United 
States,  will  probably  increase  in  cattle  feeding  in  other  regions.  The  growth-  of  the 
synthetic  protein  industry  in  the  United  States  is  expected  to  be  considerably  slower 
than  in  the  importing  regions  of  Europe  and  Japan,  since  the  United  States  is  a major 
producer  and  exporter  of  oilseed  meals.  Consequently,  the  growth  in  nonoilseed  pro- 
tein supplements  is  projected  at  a lower  rate  in  the  United  States  than  in  the  other 
five  developed  regions. 

Projections  of  oilseed  meal  demand  for  the  six  major  developed  areas  are  given  in 
table  30.  Because  of  the  livestock  products/ oilseed  meal  price  relationship  that  ex- 
isted in  the  United  Kingdom  and  Other  Western  Europe  region  during  1955-66,  the  de- 
mand relationships  developed  for  these  two  regions  were  not  believed  valid  for  pro- 
jection purposes.  Consequently,  the  EC  demand  relationship,  which  was  felt  to  be  a 
better  reflection  of  expected  future  conditions  in  Western  Europe,  was  used  to  project 
for  the  United  Kingdom  and  the  O.W.E.  region. 

In  the  United  Kingdom,  where  the  techniques  of  livestock  and  poultry  feeding  have 
reached  a high  level  of  sophistication,  demand  for  oilcakes  during  I96O-6T  was  quite 
weak,  mainly  because  oilcakes  became  more  expensive  relative  to  livestock  products. 

This  price  relationship  reversed  itself  in  1968  and,  consequently,  oilcake  imports 
increased  rather  substantially.  Price  relationships  of  1968  rather  than  1963  were 
used  for  projections. 

Other  Regions 

The  projections  developed  for  the  seven  regions  in  this  group  were  based  on  the 
demand  equations  in  table  29. 

South  Africa  and  Australia-New  Zealand. — Of  the  three  equations  developed  for 
this  region,  the  one  containing  grain  production  and  income  was  statistically  signifi- 
cant at  the  5-percent  level  and  was  considered  the  most  reasonable  for  projection 
purposes.  The  equation  with  trend  yielded  an  value  of  only  .23,  compared  with  .52 
for  the  one  selected,  while  the  remaining  equation  had  a wrong  sign  for  the  meal  price 
coefficient.  Relatively  little  feeding  of  oilcakes  to  livestock  occurs  in  South  Africa 
and  Australia-New  Zealand.  Demand,  which  averaged  119,000  tons  during  1963-65,  is 
projected  to  increase  3.8  percent  annually,  reaching  215,000  tons  by  1980. 

Eastern  Europe . — Four  equations  were  developed  for  the  Eastern  Europe  region;  all 
yielded  relatively  good  statistical  fits.  The  equation  using  animal  units,  grain 
production,  and  oilcake  production  as  independent  variables  yielded  an  R^  value  of  .97 
(table  29).  This  equation,  however,  would  be  better  for  making  shortrun  rather  than 
longrun  demand  estimates  because  of  the  difficulty  in  estimating  the  future  quantity 
or  levels  of  the  independent  variables.  For  this  reason,  the  equation  using  trend, 
which  was  statistically  significant  at  the  5-percent  level,  and  which  had  an  value 
of  .84,  was  used  for  estimating  the  1980  demand.  Projected  demand  for  oilcakes  in 
Eastern  Europe  by  1980  is  3.0  million  tons,  an  annual  increase  of  4.0  percent  from  the 
1963-65  average  consumption  level  (table  30). 
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Eastern  Europe  is  approximately  in  the  same  position  that  Western  Europe  was  a 
decade  ago  with  respect  to  consumption  of  animal  products.  Meat  production  has  been* 
steadily  increasing  and  improved  feeding  techniques  in  the  form  of  compomd  feeds  are 
being  increasingly  adopted.  If  economic  policies  are  not  changed  to  restrict  the  pro- 
duction of  animal  products  in  the  years  ahead,  the  level  of  demand  projected  for  the 
Eastern  Europe  region  appears  quite  reasonable. 

USSR . — For  the  USSR,  five  equations  were  developed.  The  three  equations  contain- 
ing animal  units  as  an  independent  variable  proArided  good  statistical  fits,  one  with 
an  R^  value  of  O.98;  but  in  all  cases,  a negative  sign  resulted  for  the  animal  unit 
coefficient.  This,  of  coiurse , negated  the  use  of  these  three  equations  for  predictive 
purposes . 

An  equation  using  time  and  an  equation  using  meal  production  as  the  independent 
variable  were  also  developed.  The  equation  using  the  trend  factor  had  an  R^  value  of 
only  0.19.  The  equation  with  meal  production  had  an  R^  value  of  0.71  and  was  statis- 
tically significant  at  the  5-percent  level;  the  value  of  its  Durbin-Watson  statistic, 
however,  was  only  0.9,  indicating  an  autocorrelation  problem.  The  latter  equation 
indicates  that  Russia's  meal  consumption  will  approach  5-7  million  tons  by  1980.  This 
estimate  was  considered  to  be  too  low. 

Although  Russia  is  a net  meat  importer,  average  per  capita  meat  consumption  levels 
in  the  country  are  still  quite  low  compared  with  Western  levels.  Meat  production  in 
Russia  is  expected  to  increase  steadily  through  I98O,  as  is  the  intensity  of  feeding. 
Production  of  mixed  feeds  has  been  growing  rather  sharply  in  recent  years  but  is  still 
probably  less  than  20  million  tons.  Also,  in  recent  years  oilcakes  have  comprised 
only  around  9 percent  of  the  mixed  feed  rations,  compared  with  20  percent  in  advanced 
VJestern  countries.  Such  potentials  for  increased  oilcake  consumption  are  not,  of 
course,  reflected  in  demand  equations  based  on  historical  data.  In  consideration  of 
the  above  factors,  I98O  oilcake  demand  was  placed  at  6.k  million  tons,  or  700,000  tons 
over  the  level  obtained  by  using  the  meal  production  equation.  This  is  an  annual  rate 
of  increase  of  3.8  percent  over  the  I963-65  average. 

Communist  Asia. — Meal  production  and  trend  were  used  as  independent  variables  in 
the  demand  equations  for  Communist  Asia.  From  a statistical  point  of  view,  meal  pro- 
duction was  the  better  explanatory  variable.  The  equation  with  this  variable  indicates 
that  demand  by  I98O  will  approach  3.9  million  tons.  Since  I98O,  oilcake  production 
for  this  region  is  estimated  at  5.3  million  tons,  l.U  million  tons  would  be  available 
for  the  export  market.  This  is  not  a reasonable  level  of  exnorts  since  meal  exports 
during  I963-65  averaged  82,000  tons.  It  is  estimated  that  in  1980  meal  exports  will 
be  about  450,000  tons,  which  in  turn,  implies  that  domestic  demand  within  the  region 
would  approach  4.8  million  tons. 

Latin  America. — By  I98O , oilcake  consumption  in  Latin  America  is  projected  to 
approach  I.9  million  tons,  compared  with  a 1.1  million-ton  average  during  I963-65. 

The  estimate  was  obtained  by  using  an  equation  with  income  and  the  world  price  of 
soybean  meal  as  explanatory  variables.  The  income  and  price  variables  were  statisti- 
cally significant  at  the  5-  and  10-percent  levels,  respectively.  The  equation  resulted 
in  a more  reasonable  estimate  than  the  two  alternative  equations  developed  for  this 
region . 

As  in  other  LDC's,  the  livestock  population  in  Latin  America  is  maintained  pri- 
marily on  pasture  lands.  If  various  Latin  American  countries  move,  as  anticipated, 
toward  the  development  of  poultry  and  swine  industries  with  more  sophisticated  tech- 
niques of  animal  feeding,  the  I980  estimate  of  1.9  should  be  reasonable. 
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Africa  and  West  Asia. — Four  equations  were  developed  for  the  Africa  and  West  Asia 
regions;  the  equation  with  price  and  income  as  independent  variables  was  selected. 

The  equation,  which  was  statistically  significant  at  the  5-percent  level,  indicates 
demand  will  approach  1.4  million  tons  by  198O.  This  represents  an  annual  increase  of 
3.0  percent  over  the  I963-65  level  and  is  approximately  the  same  rate  of  increase 
maintained  during  1955-57  through  1963-65. 

Presently,  Israel  is  the  only  country  in  this  region  that  has  an  advanced  feed  com- 
pounding industry.  But  the  demand  for  animal  products  in  the  region,  as  in  the  other 
less  developed  regions,  is  expected  to  increase  substantially.  The  feeding  of  oilcakes, 
mainly  to  chickens,  is  expected  to  increase.  The  bulk  of  the  increase  is  expected  to 
occur  in  West  Asia  and  North  Africa. 

Asia. — For  Asia,  an  equation  using  world  copra  meal  prices  and  trend  as  explanatory 
variables  yielded  an  r2  value  of  .90  and  an  "F"  value  of  39.8.  The  equation  indicates 
that  demand  for  oilcakes  will  reach  8.8  million  tons  by  I98O,  an  annual  increase  of 
4.6  percent  over  the  I963-65  level. 

The  large  cattle  population  in  Asia  consumes  primarily  roughages.  Poultry  and 
swine  production  have  been  relatively  small.  Demand  for  meat  and  dairy  products  is 
expected  to  increase  sharply  in  the  region's  growing  urban  centers,  where  future  per 
capita  income  increases  will  be  concentrated.  To  meet  the  demand,  a number  of  coun- 
tries have  included  in  their  economic  development  plans  provisions  for  expanding  meat 
and  dairy  production.  Most  of  the  expanded  increase  in  oilcake  consumption  in  the 
region  is  expected  to  go  to  poultry  and  swine.  The  countries  with  the  greatest  rate 
of  increase  will  probably  be  Taiwan  and  South  Korea.  Substantial  increased  feeding 
of  poultry  is  expected  to  occur  in  West  Pakistan  and  Ceylon.  A study  by  the  Institute 
for  Research  in  Agricultural  Economics  at  the  University  of  Tokyo  goes  into  great 
detail  regarding  the  oilcake  situation  in  India  (jlt)  . The  study  projects  demand  for 
oilcakes  in  India  to  increase  4.0  percent  a year,  or  T40,000  tons,  from  I969  to  1976. 

World  Demand 


Total  world  oilseed  meal  demand  projections  for  I98O  are  sunmarized  in  table  30. 

The  projections  indicate  that  at  constant  1963-65  price  levels,  the  developed  areas 
will  account  for  about  the  same  percentage  of  the  world's  oilseed  meal  consumption  as 
in  the  1963-65  base  period.  The  LDC's  are  projected  to  increase  their  share  from  just 
under  16  percent  of  the  world  total  in  I963-65  to  I8  percent  in  I98O.  The  central 
plan  countries'  share  is  projected  to  drop  from  22  to  21  percent. 

Consumption  in  the  developed  regions  is  projected  to  increase  64  percent  from 
1963-65  through  1980,  an  average  annual  increase  of  3.2  percent.  This  compares  with 
a projected  increase  of  59  percent,  or  an  annual  growth  rate  of  3.0  percent,  for  the 
central  plan  countries;  and  with  an  increase  of  92  percent,  or  an  annual  growth  rate 
of  4.1  percent,  for  the  LDC's.  Total  world  consumption  is  projected  to  increase  from 
39.5  million  tons  in  1963-65  to  55.1  million  tons  in  I980.  This  represents  an  increase 
of  67  percent  and  an  annual  growth  rate  of  3.3  percent. 

Within  the  developed  regions,  the  largest  percentage  increase  is  projected  for 
Japan.  Japanese  meal  consimiption , 1.9  million  tons  in  1Q63-65,  is  projected  to  reach 
4.9  million  tons  by  I98O,  an  increase  of  157  percent,  or  an  annual  increase  of  6 per- 
cent. Consumption  in  each  of  the  three  European  regions  will  approximately  double 
during  1963-65  through  I98O.  The  lowest  growth  rate  is  projected  for  the  United  States, 
where  meal  consimiption  is  projected  to  increase  from  11.8  million  tons  in  I963-65  to 
15.2  million  tons  in  I98O , an  increase  of  24  percent.  This  is  an  annual  growth  rate 
of  1.6  percent.  The  U.S.  share  of  total  world  consumption  will  decrease  from  31  per- 
cent in  1963-65  to  23  percent  in  I980. 
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Among  the  central  plan  countries,  the  annual  growth  rate  for  meal  consumption  in 
the  USSR  is  projected  to  about  equal  the  annual  world  growth  rate  of  3.3  percent. 
Consiomption  in  the  Eastern  Europe  region  is  projected  to  increase  86  percent  during 
1963-65  through  1980,  from  1.6  million  to  3.0  million  tons,  an  annual  growth  rate  of 
h.O  percent.  The  projection  for  Communist  Asia  shows  an  increase  from  3.3  million  to 

4.5  million  tons.  This  represents  an  annual  rate  of  increase  of  1.9  percent,  the  low- 
est growth  rate  for  any  region  except  the  United  States. 

For  the  less  developed  countries,  the  greatest  growth  in  oilseed  meal  consumption 
is  projected  for  the  region  comprised  of  South,  Southeast,  and  East  Asia,  and  the 
Pacific  Islands.  During  I963-65  through  I98O,  annual  consumption  is  projected  to  in- 
crease 105  percent,  from  4.3  million  to  8.7  million  tons.  This  annual  growth  rate  of 

4.6  percent  is  comparable  to  the  growth  rate  projected  for  the  three  regions  of 
Western  Europe.  Meal  consumption  in  the  following  two  less  developed  regions  is  pro- 
jected to  increase  at  about  the  same  rate  as  total  world  consumption.  Latin  America's 
consumption  is  expected  to  increase  from  1.1  million  to  1.9  million  tons,  an  annual 
growth  rate  of  3.2  percent.  Consumption  in  Africa  (excluding  South  Africa)  and  West 
Asia  is  projected  to  increase  3.0  percent  annually,  from  0.8  million  to  1.3  million 
tons  in  I98O. 
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Table  29. — Summary  of  regression  analysis  of  regional  availability  of  oilcakes 
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Footnote  at  end  of  table. 


Table  29, — Summary  of  regression  analysis  of  regional  availability  of  oilcakes — Con  . 
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_!/  TJie  figures  in  parenthesis  oelow  the  partial  regression  coefficients  are  values.  See  pages  8l,  90^  ^ 91  for  discussion  of  the  variables. 


Table  30. — World  oilseed  meal  consumption,  I963-65  average,  and  demand  projections  to  I98O 
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PART  IV.-PROJECTED  SUPPLY  AND  TRADE  FOR  OILSEEDS  AND  OILSEED  PRODUCTS 

11.— PRODUCTION  PROJECTIONS 


The  degree  of  land,  labor,  capital,  and  management  invested  in  increasing  the  pro- 
duction of  a given  coimnodity  is  determined  primarily  by  the  price  producers  expect  to 
receive.  Thus,  one  of  the  main  procedures  for  influencing  the  production  of  agricultural 
products  is  through  price  support  arrangements.  Such  supports  also  help  stabilize  pro- 
ducer incomes.  The  support  prices  of  some  of  the  major  oils  and  oilseeds  in  certain 
co\mtries  are  well  above  world  prices,  while  in  other  countries,  they  are  well  below. 

To  attempt  to  quantify  the  effects  of  these  varying  support  prices  would  be  a formidable 
task,  especially  since  support  prices,  in  some  cases,  are  linked  with  production  controls 
and  in  other  cases,  are  financed  by  higher  consumer  prices.  Also,  changes  in  output  are 
influenced  by  factors  other  than  price;  for  example,  by  weather  conditions,  price  changes 
in  alternative  crops,  increased  use  of  resources,  and  improvement  in  production  techniques. 
Fiirther  compounding  the  difficulty  of  developing  reasonable  estimates  of  price  elas- 
ticities of  supply  for  oilseeds  is  the  fact  that  oilseeds  have  joint  product  values  that 
vary  from  commodity  to  commodity. 

Even  if  price  supply  elasticities  were  available,  their  use  for  projecting  oilseed 
production  would  be  limited.  Empirical  data  indicate  that  it  is  highly  inaccurate  to 
use  the  same  elasticities  for  both  increases  and  decreases  in  price  (37,,  p.  k2) . This 
is  especially  true  for  tree  crops  such  as  olives  and  palms.  For  these  crops,  little  dis- 
investment can  be  expected  in  response  to  declining  prices.  For  annual  crops,  it  is  not 
unusual  to  find  that  a fall  in  price  results  in  expanded  production. 

Because  of  these  difficulties,  this  report  makes  no  attempt  to  estimate  the  rela- 
tionship between  the  price  and  supply  of  oilseeds.  The  oilseed  production  projections 
developed  in  this  report  were,  in  general,  based  on  a trend  analysis  for  the  lU-year 
period  1955-68  for  each  oilseed  in  each  region.  For  major  commodities  in  regional 
production,  a trend  analysis  for  the  7-year  period  1962-68  was  also  made. 

The  assumption  underlining  the  projection  of  production  by  past  trends  is  that  the 
forces  that  influenced  past  movements  in  area  and  yield  will  continue  to  influence  in 
the  same  direction  and  magnitude  in  the  future.  Therefore,  the  commodity  trend  extra- 
polations were  modified  for  some  regions  and  took  into  account  expected  changes  in  insti- 
tutional and  economic  factors  that  affect  the  level  of  production.  Also,  oilseed  pro- 
duction projections  in  FAO  reports  and  individual  country  projection  studies  were  care- 
fully reviewed  before  a final  regional  production  estimate  was  made. 

Future  production  of  the  tree  crops  (oil  palms  and  olive)  depends  primarily  on  the 
current  number  and  age  of  trees  and  the  replanting  and  rehabilitation  levels  that  are 
expected  to  occur  through  1977.  While  a trend  analysis  was  made  of  the  tree  crops,  the 
resulting  projected  production  levels  depended  heavily  on  an  analysis  of  the  national 
targets  and  policies  of  the  major  producing  countries. 

The  cottonseed  production  projections  were  based  on  the  estimated  levels  of  cotton 
production  contained  in  a recent  ERS  report  on  world  demand  for  cotton  (j+2)*  For  soy- 
bean production  in  the  United  States,  a trend  analysis  of  area  and  yield  was  made.  Re- 
sulting projected  soybean  area  was  considered  to  be  too  high,  especially  in  view  of  the 
1968  reduction  in  the  support  price.  Two  reports  by  Houck  and  others  of  the  University 
of  Minnesota  provided  the  framework  for  the  U.S.  soybean  production  level  used  in  this 
report  (_31  and  _^) . 

The  equations  regressing  time  on  production  for  each  oilseed  produced  in  each  region 
are  contained  in  table  32.  After  the  oilseed  production  estimates  (table  33)  were  made, 
they  were  conirerted  into  oil  and  meal  equivalents;  that  is,  the  percentage  of  the  crop 
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crushed  plus  the  percentage  of  oil  yield  and  meal  yield  in  each  oilseed.  Conversion 
factors  were  the  same  as  those  used  for  the  historical  demand  and  production  analyses. 
The  use  of  historical  conversion  factors  for  the  I98O  production  estimates  may  be  ques- 
tionable since  these  factors  are  almost  certain  to  change  to  some  degree  by  198O.  But, 
no  basis  could  be  found  for  projecting  I980  factors  with  confidence.  Thus,  the  conver- 
sion factors  represent  some  of  the  underlying  assumptions  that  may  be  changed  as  a 
result  of  technological  developments,  new  information,  or  new  policies,  and  that  may 
require  the  projections  to  be  amended  accordingly. 


Vegetable  Oils 

World  vegetable  oil  production  is  projected  to  increase  from  an  average  of  l8.i+ 
million  tons  in  I963-65  to  31-7  million  tons  by  I98O,  an  annual  increase  of  3.5  percent 
(table  3^).  Production  is  projected  to  increase  by  3.8  percent  a year  in  the  developed 
countries,  3.^  percent  in  the  central  plan  countries,  and  3.3  percent  in  the  less  de- 
veloped countries.  The  regions  with  the  fastest  annual  rates  of  increase  on  a percent- 
age basis  are  projected  to  be  Australia-New  Zealand,  I9.O  percent;  Canada,  8.2  percent; 
South  America,  5.1  percent;  Eastern  Europe,  5-1  percent;  and  North  Africa  and  West 
Asia,  ^.3  percent.  The  regions  with  the  largest  projected  annual  quantity  increases 
are  the  United  States,  3.8  million  tons;  East  Asia  and  Pacific  Islands,  1.7  million 
tons;  USSR,  1.6  million  tons;  South  Asia,  1.3  million  tons;  and  South  America,  1.0 
million  tons. 

On  a commodity  basis , the  greatest  annual  rates  of  increase  are  expected  to  be 
for  rapeseed  oil,  k.'J  percent;  soybean  oil,  U.5  percent;  palm  oil,  U. 3 percent;  and 
sunflowerseed  oil,  4.1  percent.  Olive  oil  production  is  projected  to  increase  1.4 
percent  annually;  palm  kernel  oil,  1.8  percent;  cottonseed  oil,  2.8  percent;  and  pea- 
nut oil,  3.4  percent.  The  vegetable  oils  with  the  greatest  projected  annual  quantity 
increases  are  soybean,  3.8  million  tons;  sunflower,  2.2  million  tons;  peanut,  1.9 
million  tons;  and  cottonseed  ,1.4  million  tons.  Rapeseed,  palm,  and  coconut  are  all 
projected  to  increase  by  around  1.2  million  tons. 


Oilcakes 


World  oilcake  production  is  projected  to  increase  by  an  average  annual  rate  of  3.4 
percent  during  1963-65  through  I98O.  For  the  developed  countries,  production  is  projected 
to  increase  by  3.6  percent  annually,  compared  with  3.1  percent  for  the  central  plan  coun- 
tries and  3.3  percent  for  the  LDC's  (table  35).  The  regions  with  the  fastest  annual 
growth  rates  are  projected  to  be  the  EC,  6.7  percent;  Eastern  Europe,  5.0  percent;  Canada, 

4.1  percent;  South  Africa  and  Australia-New  Zealand,  3.6  percent;  and  the  United  States, 
3.6  percent.  On  a quantity  basis,  the  regions  with  the  largest  annual  increases  are 
projected  to  be  the  United  States,  l4.0  million  tons;  Other  Asia,  3.7  million  tons;  the 
USSR,  2.5  million  tons;  Africa  and  West  Asia,  2.0  million  tons;  and  Latin  America,  1.8 
million  tons. 

The  oilcakes  ranked  in  order  of  rate  of  increase  are:  rapeseed,  sunflowerseed,  soy- 

bean, peanut,  cottonseed,  copra,  palm  kernel,  and  linseed.  The  four  oilcakes  with  the 
greatest  projected  increase  in  quantity  are  soybean,  15.3  million  tons;  sunflowerseed, 

3.2  million  tons;  cottonseed,  3.1  million  tons;  and  peanut,  2.7  million  tons.  These  four 
oilcakes  accounted  for  88  percent  of  the  total  projected  increase,  leaving  12  percent 

of  the  increase  for  the  remaining  four  oilcakes.  Soybean  meal  alcne  accoimted  for  56 
percent  of  the  total  projected  increase  in  oilcake  nroduction. 
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Competing  Products 


Although  projections  of  animal  fat  and  marine  oil  production  are  not  developed  in 
this  report,  an  appraisal  of  the  probable  trends  is  necessary  to  evaluate  the  price 
pressures  they  may  bring  to  bear  on  vegetable  oils. 

From  1955-57  through  1966-68,  world  butter  production  increased  by  1.8  percent 
a year.  FAO's  report  on  commodity  projections  ( i4  ) projects  butter  production  to  in- 
crease 2.2  percent  a year  during  I96I-63  through  1975 • An  OECD  report  (4t)  that  makes 
a rather  detailed  analysis  of  the  livestock  economies  of  member  countries  projects 
butter  fat  production  to  increase  by  only  1.2  percent  per  year  from  I96I-63  through 
1985.  The  OECD  countries  presently  produce  around  60  percent  of  the  world's  butter. 

The  central  plan  region's  major  butter-producing  country,  Russia,  presently  has  a but- 
ter surplus  and  is  not  expected  to  increase  production  above  past  trends.  In  view  of 
this  and  the  findings  of  the  OECD  report,  it  would  appear  that  the  rate  of  increase  for 
world  production  through  I98O  will  not  exceed  the  past  rate  of  1.8  percent  a year. 

World  lard  production  from  the  mid-1950's  through  1966-68  also  increased  at  a rate 
of  1.8  percent  a year.  The  above  cited  FAO  study  (i^)  projects  lard  production  to  in- 
crease by  some  2 percent  through  1975-  The  report  on  the  OECD  countries  projects 
pork  production  in  member  countries  to  increase  2 percent  a year  through  I985.  In  view 
of  the  trend  toward  meat-type  hogs,  however,  lard  production  would  be  expected  to  in- 
crease at  a rate  lower  than  this.  It  is  noted  that  the  FAS  1970  estimate  of  world  lard 
production  is  below  the  production  level  of  I968  and  above  1969's  (_^).  As  with  but- 
ter, it  appears  that  the  rate  of  increase  in  lard  production  through  I98O  will  probably 
not  exceed  the  past  growth  rate  of  1.8  percent. 

Total  world  whale  oil  production  trended  steadily  downward'  during  the  period  of 
review,  1955-57  through  I966-68.  Fish  oil,  however,  trended  sharply  upward.  As  a re- 
sult, marine  oils  increased  at  an  annual  rate  of  2.5  percent. 

The  decline  in  whale  oil  production  is  expected  to  continue  through  I98O,  but  at 
a lower  rate  than  in  the  past.  In  1969,  because  of  declining  whale  numbers,  the  Inter- 
national Whaling  Commission  reduced  the  1969-70  Antarctica  season  quota  on  blue  whales 
by  15  percent,  while  the  North  Pacific  Whaling  Commission  reduced  the  I969  sperm  whale 
quota  by  10  percent  from  the  1968  level  ( 65 ) . 

Fish  oil  production  is  not  expected  to  attain  its  past  rate  of  increase,  a large 
part  of  which  was  due  to  the  rapid  development  of  Peru's  fishmeal  industry.  However, 
Peru's  Sea  Institute  has  indicated  that  in  I967  and  I968,  the  catch  of  anchovy,  the 
main  fish  caught  by  Peru's  fishing  fleet,  was  at  a level  that  impaired  the  reproduction 
ability  of  the  anchovj''.  It  appears  unlikely,  therefore,  that  fish  oil  production  through 
1980  will  exceed  the  past  annual  rate  of  increase  of  2.5  percent. 

Fishmeal  and  urea  are  major  competitors  of  oilcake  as  a high-protein  supplement  to 
animal  feedstuffs  at  present.  The  use  of  fishmeal  has  expanded  greatly  since  1955, 
primarily  because  of  its  high  portion  of  protein  and  relatively  low  price  in  relation 
to  oilcakes.  But  fishmeal  production  is  not  expected  to  continue  in  line  with  past 
trends.  The  big  growth  in  production  is  primarily  attributable  to  Peru.  But  Peru, 
according  to  its  Sea  Institute,  has  already  attained  a level  of  fishmeal  production  that 
should  not  be  exceeded  if  the  fish  resources  are  not  to  be  depleted.  Extended  deep  sea 
fishing  is  much  more  expensive  than  fishing  in  nearby  waters. 

Under  the  assumption  that  butter  and  lard  production  will  increase  by  around  1.8 
percent  a year  and  marine  oils  by  2.5  percent  a year  through  I98O,  the  weighted  average 
increase  for  the  three  commodities  is  I.9  percent.  There  will,  of  course,  be  wide 
regional  differences  with  regard  to  production  and  availability  of  these  oils  and  fats. 
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But,  in  general,  the  world  availability  of  animal  fats  and  marine  oils,  which  compete 
with  vegetable  oils,  are  not  expected  to  increase  through  I98O  at  a rate  in  excess  of 
the  1955-68  trend.  Thus,  the  above  competing  products  are  not  expected  to  bring  greater 
pressure  on  vegetable  oil  prices  than  they  have  in  the  past — and  may  bring  even  less. 

Urea  is  a synthetic  nitrogenous  compound  that  is  convertible  into  protein  by  bac- 
terial action  in  ruminant  animals.  To  be  of  value,  it  must  be  fed  with  fermentable  car- 
bohydrates such  as  the  starches  in  grain  or  the  sugar  in  molasses.  It  may  contribute 
only  up  to  one-third  of  the  protein  equivalent  in  finishing  rations  or  one-fourth  in 
growing  rations.  One  ton  of  food-grade  urea  combined  with  6 tons  of  cereal  grain  pro- 
vides the  same  amount  of  protein  and  nearly  as  much  energy  as  7 tons  of  soybean  or  cot- 
tonseed meal  ( 10,  chap.  2,  p.  129)-  The  use  of  urea  has  been  especially  prominent  in 
the  United  States,  where  it  is  fed  primarily  to  cattle.  Its  limited  use  in  Europe  and 
Japan  to  date  is  due  in  part  to  the  lack  of  a significant  feedlot  fattening  industry  in 
these  countries.  In  some  European  countries,  urea  use  is  regulated  by  law;  for  example 
Germany  prohibits  the  sale  of  feed  urea  to  farmers.  However,  in  the  years  ahead  the 
use  of  urea  in  oilcake-importing  regions,  especially  countries  which  produce  substantial 
quantities  of  grain,  is  expected  to  increase. 

By  1980,  oilcakes  could  well  be  facing  substantial  competition  from  products  that 
are  presently  of  minor  importance.  For  instance,  the  economic  feasibility  of  producing 
animal  feed  protein  from  petroleum  cultures  has  been  receiving  increasing  attention, 
especially  in  Europe  and  Japan.  As  of  1970,  the  use  of  such  protein  has  been  limited 
to  experimental  trials.  Also,  substantial  production  of  high- lysine  corn  for  animal  feed 
could  reduce  the  future  market  for  oilcakes.  Some  types  of  high- lysine  corn  have  a pro- 
tein content  of  15  percent,  compared  with  some  9 percent  for  ordinary  corn.  High-lysine 
corn  is  expected  to  find  its  greatest  use  in  feed  for  swine  and  to  a lesser  degree,  in 
poultry  rations.  A major  factor  determining  the  economic  feasibility  of  substituting 
high-lysine  corn  for  oilcakes  will  be  the  high-lysine  corn  yield  attained  in  relation  to 
regular  corn. 

At  present,  data  are  not  available  that  would  permit  quantification  of  the  effects 
of  the  above  two  products.  But  it  appears  to  be  a safe  assumption  that  they  will  have 
some  retarding  effect  on  the  growth  of  oilcake  demand  through  I980. 

Another  oilcake  substitute  product  that  nas  been  receiving  increasing  attention  in 
recent  years  is  Antarctic  krill,  which  is  used  for  making  fishmeai..  The  shrimp-like 
krill,  which  are  only  1 or  2 inches  long  at  maturity,  are  consumed  in  mass  by  whales. 

The  reduction  in  whale  numbers  in  recent  years  raises  the  question  of  whether  the  krill 
themselves  can  be  profitably  harvested,  processed  into  fishmeal  by  factory  ships,  and 
then  transported  to  the  principal  markets.  It  appears  that  to  be  economically  feasible, 
fishmeal  prices  would  have  to  rise  above  the  prices  prevailing  in  the  late  1960's  (^9 ) • 
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Footnotes  at  end  of  table 


Table  31. --Levels  at  which  producer  prices  for  selected  oilseeds, 
oils,  and  fats  were  stabilized  or  supported,  1962-67--Con. 
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Footnotes  at  end  of  table. 


Table  31. --Levels  at  which  producer  prices  for  selected  oilseeds, 
oils,  and  fats  were  stabilized  or  supported,  1962-67--Con . 
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Table  32. — Linear  trends  fitted  to  regional  oilseed  production  and  I98O  production  estimates 
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J apan  ; : 

Rapeseed 200.1  -20.0  1955-68  0 

Flaxseed 3_^1 -O.17 1955-68 0 

Footnotes  at  end  of  table.  Continued 
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Table  32. — Linear  trends  fitted  to  regional  oilseed  production  and  I980  production  estimates— 
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1^/  Except  for  the  U.S.,  unit  is  1,000  metric  tons.  2/  t = 0 at  midyear.  Mainly  1979  production  which 
will  be  crushed  in  1Q8o  unless  designated  by  an  asterisk  (see  app.  table  B-27  for  allocation  of  oilseed  year). 


Table  33- — Production  of  oilseeds, by  region,  average  I963-65,  and  projections  for  I98O 
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Footnotes  at  end  of  table 


Table  3*t. — World  production  of  vegetable  oil,  by  region  and  commodity,  oil  equivalent  basis, 
average  I963-65,  and  projections  to  I98O , and  annual  rate  of  change — Con. 
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1^/  Over  15  percent. 


Table  35. — World  production  of  oilcakes  by  region  and  commodity,  meal-equivalent  basis 
average  1963-65,  and  projections  to  I98O,  and  annual  rate  of  change 
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—Continued 


Table  35. — World  production  of  oilcakes  by  region  and  commodity,  meal-equivalent  basis, 
average  19^3-65,  and  projections  to  I98O , and  annual  rate  of  change — Con. 
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12.— TRADE  PROJECTIONS 


The  major  objective  of  this  study  was  to  determine  the . future  trade  prospects  for 
oilseed  products  of  the  LDC's.  To  assess  these  prospects,  projections  of  prices,  pro- 
duction, consumption,  and  trade  were  developed  under  three  alternative  assumptions: 

(1)  Projection  set  I assumes  a continuation  of  present  production  and  trade  policies 
(with  some  modification)  and  allows  for  moderate  gains  in  productivity  in  the  LDC's; 

(2)  set  II  assumes  that  I98O  agricultural  productivity  and  economic  growth  in  the  LDC's 
would  be  higher  than  projected  under  set  I;  and  (3)  set  III  assumes  that  198O  agri- 
cultural productivity  and  economic  growth  in  the  LDC's  would  be  lower  than  projected 
under  set  I.  I8/  Economic  development  and  agricultural  productivity  in  the  developed 
and  central  plan  countries  remain  the  same  under  all  three  projection  sets. 

In  chapters  6 and  10,  respectively,  separate  demand  projections  for  iregetable  oils 
and  oilcake  were  made  mder  the  assumption  that  the  1963-65  price  level  would  continue. 

In  chapter  II,  production  projections  were  based  on  extrapolation  of  trends,  with  some 
modifications;  thus,  under  the  assumption  that  past  trends  in  prices  would  continue. 

This  meant  upward  trending  prices  for  oilcakes  but  declining  prices  for  vegetable  oils. 

If  the  demand  and  production  projections  for  all  the  regions  are  combined,  a world  sur- 
plus of  2 million  tons  of  vegetable  oil  is  projected  to  I98O,  while  projected  produc- 
tion and  consumption  of  oilcake  are  about  in  balance. 

The  trade  projections  under  sets  I,  II,  and  III  assiime  that  world  prices  for  oil- 
cakes and  vegetable  oils  will  be  at  levels  that  will  bring  projected  world  demand  in- 
to balance  with  projected  world  production.  Equilibrium  prices  and  quantities  were 
estimated  through  a series  of  iterations  or  successive  approximations . 19/  In  this 
approach,  the  demand  and  production  projections  as  well  as  the  assumptions  about  prices 
presented  in  chapters  6,  10,  and  11  are  used  as  initial  values;  they  are  successively 
adjusted  until  new  equilibrium  values  are  obtained  for  prices  and  quantities  consistent 
with  the  assumptions  specified  in  each  projection  set. 

In  all  three  projection  sets,  the  production  levels  of  the  developed  and  central 
plan  regions  do  not  change.  The  production  levels  change  only  in -the  LDC's.  However,  in 
each  projection  set,  consumption  levels  vary  for  all  regions. 

Projection  Set  I 


The  basic  assumptions  underlying  set  I projections  are  that  there  will  be  no  sub- 
stantial changes  in  national  production  and  trade  policies  or  in  relative  prices  of 
substitute  commodities.  Under  these  assumptions  and  given  the  supply  projections  in 
chapter  11,  oilcake  prices  are  projected  to  remain  at  about  the  I963-65  level.  Vege- 
table oil  prices,  however,  would  be  expected  to  decline  about  20  percent  below  the 
1963-65  level  to  keep  world  demand  in  balance  with  supply.  This  drop,  equivalent  to 
1.1  percent  a year,  is  in  line  with  past  trends  in  vegetable  oil  prices.  For  example, 
from  1955-57  through  1965-67,  world  vegetable  oil  prices,  weighted  by  the  quantity  of 
trade  of  each  oil  in  1963-65,  declined  by  some  15.7  percent,  or  1.3  percent  a year. 
During  the  same  period,  however,  oilcake'  prices  increased  by  1.6  percent  a year  in 
response  to  growing  demand. 


W These  assumptions  are  identical  to  those  used  in  companion  commodity  studies. 

For  more  details  concerning  alternatives,  see  Rojko  and  Mackie  (^0^  PP  16-19 ) . 

19  / If  a complete  mathematical  model  consisting  of  the  appropriate  supply  and  demand 
equations  could  have  been  specified,  a qomputer  could, have  been  used  to  estimate  a set 
of  equilibrium  values  simultaneously  for  each  alternative — sets  I,  II,  and  III.  However, 
construct! on _of  such  a model  was  not  feasible  in  this  study. 
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Production  levels  of  oilseed  products  as  shown  in  chapter  11  (which  assumed  con- 
tinuation of  past  trends  in  prices)  were  also  used  in  set  I.  It  is  assigned  that  in- 
creases in  productivity  will  temper  the  rise  in  oilcake  prices.  It  was  not  within  the 
scope  of  this  study  "bo  develop  supply  responses  to  price.  If  information  on  supply 
response  had  been  available  and  incorporated  into  the  estimation  process,  the  overall 
projected  level  of  prices  might  be  somewhat  higher,  particularly  oilcake  prices. 

Vegetable  Oils 

Relative  to  the  demand  projections  developed  in  chapter  6,  the  20-percent  price 
drop  in  vegetable  oils  increased  quantity  demanded  in  the  developed,  central  plan,  and 
less  developed  regions  by  3,  7,  and  10  percent,  respectively.  The  percentage  increase 
is  greatest  for  the  LDC's  because  of  their  higher  price  response. 

The  above  projections  include  the  implicit  assumption  that  concessional  sales  of 
vegetable  oils  will  continue  in  line  with  those  that  prevailed  during  the  historical 
period.  As  indicated  on  pages  10-11,  U.S.  PL  kQO  shipments  of  vegetable  oil  appear  to 
have  had  a buoying  effect  on  world  vegetable  oil  prices.  If  concessional  sales  of 
vegetable  oil,  on  a world  basis,  are  greater  by  I98O  than  they  were  during  the  1960's, 
one  could  conclude  that  world  prices  would  decline  at  a lesser  rate  than  the  projected 
rate  of  20  percent  under  set  I.  This  would  require  that  the  increase  in  concessional 
sales  would  not  displace  commercial  trade. 

Highlights  of  projected  changes  in  regional  net  trade  levels  from  I963-65  through 
1980  under  projection  set  I are: 

(1)  In  the  less  developed  regions — 

(a)  South  America  would  switch  from  an  importing  to  an  exporting  region. 

(b)  The  export  availability  from  the  East  and  West  Africa  region  and  the 
East  Asia  and  Pacific  Islands  region  would  increase  by  aroiind  1.0  and  2.1 
percent  a year,  respectively. 

(c)  Import  requirements  of  Japan,  Central  America  and  Mexico,  North  Africa 
and  West  Asia,  and  South  Asia  would  increase  substantially.  20/ 

(2)  In  the  central  plan  regions — 

(a)  East  Europe  would  continue  to  be  a moderate  net  importer. 

(b)  The  USSR,  a major  exporter  of  vegetable  oils  in  the  1960's,  would  neither 
be  an  exporter  nor  an  importer  by  198O. 

(c)  Communist  Asia  would  become  an  importing  region,  compared  to  being  an 
exporting  region  during  I963-65. 

2£/ For  the  South  Asia  region,  the  increase  is  especially  sharp,  from  an  average  of 
21,000  tons  in  I963-65  to  1,2^7,000  tons  by  I980.  At  first  glance,  such  an  increase 
seems  most  unrealistic.  But  it  is  noted  that  oil  exports  into  this  region  in  I968 
by  the  United  States  alone  were  in  excess  of  200,000  tons.  Reports  available  up 
to  early  I970  indicate  that  future  oil  imports  by  this  region  will  continue  to  rise 
sharply.  The  projected  import  requirements  for  the  South  Asia  region  are  considered 
to  be  reasonable  providing  that  (a)  there  is  a continued  availability  of  oil  on  a con- 
cessional sales  basis  and  (b)  the  countries  in  this  region  do  not  impose  new  policies 
to  restrict  oil  imports. 
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(3)  In  the  developed  regions — 

(a)  Canada  would  be  a net  exporter  of  vegetable  oils  in  I980  rather  than  a 
net  importer  as  it  was  during  1963-65. 

(b)  For  South  Africa,  the  opposite  situation  is  projected. 

(c)  Although  the  importing  developed  regions  would  continue  to  provide  the 
major  home  for  vegetable  oil  traded,  the  increase  in  imports  from  I963-65 
through  1980  is  only  I.9  percent  a year. 

(d)  Export  availabilities  from  the  United  States  would  increase  substantially — 
from  1.2  million  tons  in  I963-65  to  3.6  million  tons  by  I98O,  or  by  7*2 
percent  a year. 

Oilcakes 


Under  set  I,  demand  and  prices  for  oilcakes  are  projected  to  198O  to  be  at  the 
same  levels  as  in  chapter  9-  As  indicated  in  the  beginning  of  the  present  chapter, 
projected  world  demand  for  oilcakes  at  the  I963-65  price  level  was  in  balance  with 
projected  production  levels  in  chapter  11.  Thus,  neither  strong  upward  pressures  nor 
strong  downward  pressures  on  world  oilcake  prices  would  be  anticipated  through  198O. 

In  world  trade  of  oilcakes,  the  developed  regions  will  account  for  97  percent  of 
imports  in  I98O  (table  36).  The  remaining  3 percent  is  accounted  for  by  the  Eastern 
Europe  region.  21/ 

The  EC  alone  would  purchase  some  4l  percent  of  the  I98O  world  trade  in  oilcakes. 
Rising  EC  imports  are  partly  due  to  the  substitution  of  oilcakes  for  relatively  high- 
priced  grain  in  feed  rations.  Japan  would  import  21  percent  of  the  world  market, 

Other  Western  Europe  20  percent,  and  the  United  Kingdom  13  percent. 

The  developed  countries  are  also  projected  to  dominate  the  world  market  on  the 
export  side,  with  the  United  States  providing  some  71  percent  of  the  world  export 
supply,  or  16.6  million  tons.  The  projected  increase  in  LDC  oilcake  production  is 
substantially  above  their  estimated  increase  in  demand,  and  the  resulting  increased 
export  availability  is  expected  to  find  a market,  primarily  in  the  West  European  coun- 
tries. The  LDC's  together  are  projected  to  provide  27  percent  of  the  world's  oilcake 
exports,  or  6.3  million  tons. 


Projection  Set  II. — World  Trade  With  a Higher  Level  of 
Agricultural  Production  and  Economic  Growth  in  the 
Less  Developed  Countries 

Alternative  II  assumes  a higher  level  of  agricultural  production  and  economic 
development  in  the  LDC's.  The  projected  growth  rates  of  oilseed  production  in  the  LDC's 
are  assumed  to  be  UO  percent  above  those  projected  under  alternative  I.  This  level  is 
similar  to  that  used  for  other  commodities  of  the  overall  study  (see  preface). 

In  the  LDC's,  agriculture  accounts  for  a very  large  proportion  of  total  economic 
activity;  thus,  the  rates  of  growth  in  agricultural  output  affect  rates  of  growth  in  the 
overall  economy.  Demand  for  vegetable  oils  and  oilcakes  under  alternative  II  would 
reflect  these  effects. 


21/  These  are  regional  net  trade  estimates.  Some  of  the  net  exporting  regions,  of 
course,  contain  importing  countries. 
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A special  study  was  made  of  the  relationship  between  growth  in  the  agricultural 
sector  and  growth  in  the  total  economy  in  each  of  1?  less  developed  countries.  22/  On 
the  basis  of  the  results,  a set  of  income  growth  rates  appropriate  for  alternative  II 
was  developed  (app.  table  D-2). 

Oilseed  production  in  the  LDC's  in  I98O  was  estimated  by  multiplying  the  annual 
rates  of  growth  presented  in  chapter  10  by  l.U,  The  oil  and  meal  equivalents  of  the 
estimates  were  then  computed  to  obtain  the  indicated  vegetable  oil  and  oilcake  pro- 
duction . 

The  assumed  increase  in  oilseed  production  in  the  LDC's  is  expected  to  result  in 
lower  world  prices  of  oilcakes  and  vegetable  oils  than  projected  under  set  I. 

Vegetable  Oil 

If  income  levels  in  the  LDC's  were  to  remain  the  same  as  in  projection  set  I,  a 
56-percent  decrease  in  vegetable  oil  prices  from  the  I963-65  base  would  be  required  to 
bring  increased  production  into  balance  with  demand.  However,  because  incomes  in  the 
LDC's  are  assumed  under  set  II  to  increase  at  a faster  rate  than  under  set  I,  the 
higher  incomes  would  increase  the  demand  for  vegetable  oils.  Under  projection  set  II, 
with  the  income  effect  included,  vegetable  oil  prices  would  need  to  drop  31  percent 
below  the  I963-65  level  (compared  with  20  percent  under  set  I)  to  bring  world  supply 
and  demand  into  balance.  Consumption  would  be  expected  to  increase  only  slightly  in 
the  developed  area  because  of  the  very  low  price  response.  But  consumption  would  in- 
crease substantially  in  the  LDC's  because  of  the  greater  response  to  price  changes  and 
the  added  income  effect.  The  effect  on  trade  under  projection  set  II  would  be  that 
imports  would  increase  in  all  importing  regions.  From  the  export  side,  exports  would 
decline  slightly  for  the  developed  exporters  and  increase  for  the  LDC  exporters. 

Oilcakes 


The  increase  in  LDC  oilseed  production  under  projection  set  II  is  equivalent  to 
an  addition  of  4.2  million  tons  of  oilcakes  to  world  supplies.  To  bring  this  new 
supply  into  balance  by  increasing  consumption  at  the  world  level,  prices  for  oilcake 
would  have  to  drop  13  percent  from  the  I963-65  level.  23/  Practically  all  of  this  in- 
crease would  come  from  the  developed  area,  which  accounts  for  the  bulk  of  the  market. 


22/  See  ch.  7 of  Rojko  and  Mackie  { ^)  for  a detailed  explanation  of  this  study. 

App.  table  D-2  in  the  present  report  contains  the  projected  rates  of  increase  in 
income  on  a total  and  per  capita  basis, 

23J  The  estimating  equations  for  the  United  States  and  Canada  had  the  wrong  sign  for 
the  oilcake  price  coefficient  but  oilcake  price  in  these  instances  was  found  to  be  in- 
fluenced directly  by  the  price  movements  of  grains.  Therefore,  the  prices  of  both  oil- 
cakes and  grains  were  dropped  10  percent  in  these  two  regions.  The  estimating  equations 
for  the  Australia-New  Zealand  and  South  Africa  region  and  for  the  East  Europe  region  did 
not  include  price  variables.  For  these  regions,  implicit  price  elasticities  based  on  the 
historical  oilcake  prices  and  demand  levels  were  computed.  The  resulting  elasticities 
were  greater  than  1.0  for  both  regions.  An  elasticity  of  1.0  was  deemed  more  reasonable 
and  was  adopted  for  determining  the  effect  of  a price  drop  in  both  of  these  two  regions. 
Since  the  USSR  and  Communist  Asia  regions  are  centrally  planned,  and  neither  is  a net 
importer,  it  was  assumed  that  there  would  be  no  significant  increase  in  oilcake  con- 
sumption with  a price  drop  in  world  oilcake  prices. 


115 


Pro^iection  Set  III. — World  Trade  With  a Lover  Level  of 
Ap;ricultural  Production  and  Economic  Growth  in 
the  Less  Developed  Countries 


Projection  set  III  assumes  a lower  level  of  agricultural  production  and  economic 
development  in  the  LDC's.  The  agricultural  sectors  of  the  LDC ' s would  grow  at  annual 
rates  about  30  percent  lower  than  under  set  I.  2U/ 

Vegetable  Oil 


World  vegetable  oil  production  under  projection  set  III  is  relatively  close  to 
world  consumption  levels  developed  under  set  I.  However,  with  lower  incomes  in  the 
LDC's,  due  to  their  lower  agricultural  growth  rates,  the  LDC  demand  for  vegetable  oils 
would  be  lower.  With  the  price  effect  from  the  reduced  production  of  vegetable  oils 
being  offset  somewhat  by  reduced  incomes  in  the  LDC's,  world  vegetable  oil  prices  would 
have  to  be  higher  than  they  were  under  projection  set  I;  but  they  would  still  be  13 
percent  below  the  I963-65  level  to  bring  import  requirements  into  balance  with  export- 
able supplies.  The  regional  trade  levels  under  set  III  do  not  vary  greatly  from  those 
of  set  I (tables  36  and  provide  the  comparison). 

Oilcake 


With  declining  oilseed  production  in  the  LDC's,  the  I98O  world  supplies  of  oil- 
cakes would  be  3 million  tons  lower  than  under  set  I.  It  was  projected  that  an  8-per- 
cent increase  in  world  prices  would  be  required  to  bring  supply  and  demand  into  equi- 
librium again.  The  adjustment  in  consumption  resulting  from  the  price  increase  would 
be  mainly  in  the  developed  regions  (tables  37  and  4l  illustrate  the  difference). 


Production  Changes  by  Commodity 

As  shown  in  tables  42  and  43,  production  trends  for  individual  commodities  differ 
under  each  of  the  alternatives  discussed  above.  The  differences  are  greatest  among 
the  major  oilseeds  produced  in  the  less  developed  countries:  palm  oil,  peanut  oil, 

cottonseed  oil,  and  coconut  oil.  The  bulk  of  the  differences  in  oilcake  production 
are  found  in  peanut  meal  and  cottonseed  meal. 

The  percentage  of  increase,  or  decrease,  in  each  commodity  relative  to  projected 
world  production  of  each  commodity  is  also  presented  in  tables  42  and  43.  Under  set 
II — the  assumption  of  a 40-percent  growth  rate  in  production  in  the  LDC's — world  sup- 
plies of  palm  oil  would  be  36  percent  higher  than  those  of  alternative  I;  peanut  oil, 

19  percent  higher;  and  cottonseed  oil,  coconut  oil,  and  palm  kernel  oil,  all  l4  percent 
higher.  Olive  oil  and  soybean  oil  would  be  higher  by  around  2 percent.  Among  oilcakes, 
the  higher  rates  of  production  growth  in  the  LDC's  result  in  projected  world  supplies 
of  peanut  meal  19  percent  above  those  of  alternative  I;  copra  meal,  15  percent;  and 
cottonseed  meal  and  palm  kernel  meal,  some  12  percent.  Soybean  meal  supplies  would  be 
only  2 percent  higher,  and  rapeseed  and  linseed  meal  supplies,  4 percent  higher. 

Because  the  production  levels  of  both  meals  and  oils  vary  substantially  by  commodity, 
the  price  pressures  would  also  vary  among  commodities.  As  discussed  in  chapter  2,  the 
various  vegetable  oils  and  oilcakes  are  substantially  substitutable,  one  for  another, 
yet  there  remain  some  important  distinguishing  characteristics.  Thus,  the  estimated 


2y  Estimated  income  growth  rates  associated  with  lower  growth  rates  in  the  total 
agricultural  sector  of  these  regions  are  shown  as  alternative  III  in  app.  table  D-2. 
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price  changes  required  to  bring  about  world  trade  equilibrium  would  not  be  absorbed 
equally  by  all  vegetable  oils  and  oilcakes.  The  lauric  oils — coconut  oil  and  palm 
kernel  oil — have  demand  schedules  quite  different  from  those  of  the  other  vegetable 
oils.  This  study  did  not  try  to  estimate  the  effect  that  diverging  production  trends 
would  have  on  the  prices  for  individual  oilseed  commodities;  this  would  require  a 
separate  study.  The  projected  changes  in  world  prices  developed  for  oilcakes  and  veg- 
etable oil  under  the  different  production  alternatives  should  be  considered  "weighted 
average  price"  changes,  and  individual  commodity  price  changes  should  be  expected  to 
vary  from  the  estimates . 

The  price  changes  among  the  oilseeds,  as  such,  would  also  be  expected  to  differ 
because  of  variations  in  prices  of  the  oils  and  meals  derived  from  them,  and  because 
some  oilseeds  have  a high  yield  of  oil  and  a low  yield  of  meal,  while  others  have  the 
reverse.  Since  future  price  ranges  are  projected  to  be  greater  for  oils  than  for  meals, 
the  price  of  a high  oil-yielding  oilseed  would  range  more  widely  than  would  the  price 
of  a low  oil-yielding  oilseed.  Soybean  prices  are  the  least  dependent  on  the  fats  and 
oils  market,  while  the  prices  of  oil  palm  kernels  are  the  most  dependent  (table  ^4). 


Structure  of  the  Oilseed  Crushing  Industry  2$ / 

The  preceding  regional  projections,  made  on  a meal  and  oil  equivalent  basis,  do 
not  specify  whether  future  trade  by  the  less  developed  countries  will  be  primarily  in 
the  form  of  oil  and  meal,  or  in  the  form  of  oilseeds  as  such.  The  value  added  in 
crushing  is  estimated  to  be  generally  less  than  10  percent.  Thus,  the  increase  in 
export  earnings  from  the  export  of  oil  and  cake  rather  than  seed  would  average  less 
than  U.S.  $15  per  ton  of  seed.  Nonetheless,  this  represents  a valuable  increment  in 
LDC's,  where  alternative  investment  opportunities  may  be  limited. 

This  report  does  not  attempt  to  estimate  the  growth  of  the  oilseed  crushing  in- 
dustry in  the  LDC's  through  I98O.  However,  the  possible  effect  such  growth  may  have 
on  an  LDC's  trade  earnings,  or  cost,  warrants  a review  of  the  structure  of  the  world 
oilseed  crushing  industry. 

Practically  all  of  the  major  producers  of  oilseeds  among  the  LDC's  are  anxious  to 
expand  their  oilseed  processing  industries.  The  industrialized  countries,  both  importers 
and  exporters,  are  also  willing  to  expand  their  "crush"  capacity.  Since  a further  ex- 
pansion of  the  crushing  industry  will  be  required  by  I98O,  the  question  is  whether  this 
increase  will  take  place  in  the  developed  or  the  less  developed  regions.  Location  of 
economic  activitiy  is  commonly  determined  by  some  geographic  advantage  in  production 
efficiency,  or  by  economics  of  transportation. 

Modern  oil  milling  is  a rather  capital  intensive  operation,  whether  conducted  in 
a developed  or  less  developed  country  since  it  is  generally  profitable  to  use  mechan- 
ical handling  equipment  even  where  unskilled  labor  is  plentiful.  Thus,  there  is  rela- 
tively little  difference  between  the  plant  and  machinery  required  in  a developed  and 
a less  developed  country. 

There  is  no  technical  reason  why  the  same  equipment  should  be  more  or  less  efficient 
in  one  location  than  in  another.  Also,  the  processing  costs,  based  on  different  studies, 
do  not  appear  to  vary  sharply  from  one  region  to  another.  Freight  rates  differ  from 
country  to  country,  by  the  type  of  oils  and  seeds  involved  and  according  to  the  arrange- 
ments crushers  have  with  shippers.  In  general,  the  shipping  of  oil  and  cake  rather  than 
seed  appears  neither  to  offer  any  substantial  freight  advantage  nor  to  add  significantly 
to  freight  costs. 

This  section  is  drawn  from  ( 23) . 
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Since  neither  processing  nor  transporation  efficiency  appear  to  offer  dominant 
economic  reasons  for  future  expansion  of  the  oilseed  industry  in  one  region  or  another, 
future  expansion  of  the  industry  in  the  LDC's  will  probably  be  determined  by  small  dif- 
ferences in  these  and  a number  of  other  factors.  Other  determining  factors  include: 

(1)  Access  to  markets.  It  may  be  difficult  for  seed  crushers  in  the  LDC's  to  find 
markets  for  greatly  expanded  output. 

(2)  Tariffs.  Since  the  value  added  by  nrocessing  is  generally  less  than  10  per- 
cent of  the  value  of  the  raw  materials,  relatively  small  differences  between  the  tariffs 
on  oilseeds  and  on  equivalent  quantities  of  vegetable  oils  and  oilcakes  can  be  a major 
deterrent  to  the  expansion  of  seed  crushing  in  the  LDC's. 

(3)  Productivity  of  capital.  The  returns  on  capital  invested  in  seed  crushing 
are  generally  small.  Thus,  more  profitable  alternative  uses  of  capital  are  likely  to 
be  numerous,  especially  in  the  capital-scarce  LDC's. 

(4)  Speculation.  Perhaps  as  important  as  efficiency  in  processing  is  the  timing 
and  direction  of  sales.  Processors  in  the  exporting  countries,  being  further  from  the 
final  market,  are  at  some  disadvantage.  However,  processing  does  permit  the  exporting 
countries  to  send  their  oil  to  one  market  and  their  meal  to  another.  The  projections 
in  this  report  indicate  that  the  future  vegetable  oil  market  lies  primarily  within  the 
LDC's,  while  meal  exports  will  continue  to  flow  primarily  to  the  developed  countries. 

(5)  Industrialization.  Other  considerations  may  prompt  governments  of  LDC's  to  en- 
courage seed  crushing.  Advantages  include  the  training  of  industrial  labor  and  the 
stimulus  to  the  development  of  auxilliary  trades  which  may  affect  taxation  and  other 
policies . 
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Table  36 . —Vegetable  oil:  World  supply,  demand,  and  trade,  by  region,  average  1963-65 

and  projected  to  1900  under  projection  set'  11/ 
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Tatle  37. — Oilcakes:  World  supply,  demand,  and  trade,  by  region,  average  1963-65, 

and  projected  to  I98O  under  projection  set  I V 
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¥/  Includes  an  allowance  for  U.S.  stocks. 


Table  38. — Vegetable  oil:  World  supply,  demand,  and  trade,  by  region,  average  I963-65  , 

and  projected  to  I98O  under  projection  set  II  I^/ 
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]J  Set  II  assumes  that  agricultural  productivity  and  economic  growth  in  the  LDC's  would  be  higher  than  projected  in  set 
2_/  Changed  from  a net  exporter  to  a net  importer. 

Computed  percent  not  relevant  because  of  small  base  in  I963-65. 


Table  39- — Oilcakes:  World  supply,  demand,  and  trade,  by  region,  average  1963-65, 

projected  to  I960  \ander  projection  set  II 
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2/  All  regions  except  U.S.  are  availabilities. 
3/  Does  not  include  stocks. 

V Includes  an  allowance  for  U.S.  stocks. 


Table  4o. — Vegetable  oil:  World  supply,  demand,  and  trade,  by  region,  average  1963-65, 

and  projected  to  I98O  under  projection  set  III  V 
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]^/  Set  III  assumes  that  agricultural  productivity  and  economic  growth  in  the  LDC's  would  be  lower  than  projected  in  set 
Changed  from  a net  exporter  to  a net  importer. 


Table  1+1. — Oilcakes:  World  supply,  demand, and  trade,  by  region,  average  I963-65, 

and  pro.iected  to  I98O  under  projection  set  III  '\J 
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£/  All  regions  except  U.S.  are  availabilities. 

3/  Does  not  include  stocks. 

it/  Includes  an  allowance  for  U.S.  stocks. 

Net  trade  declines  by  more  than  15  percent. 
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Table  — Value  of  the  oil  and  cahe  components 

of  selected  oilseeds  and  fish  products , 196? 


Commodity 


Value  , 
of  components  — 


Cahe  . Oil  . Total 


Share  of 
total  value 


Cake  . Oil 


Fish  products 

Soybeans 

Cottonseed  

Linseed  

Sunflowerseed  ^/. 

Rapeseed 

Peanuts 

Copra 

Palm  products 


u.s 

. dollars  p 

er 

metric  ton 

Percent 

107 

2l+ 

131 

82 

18 

78 

39 

117 

67 

33 

i+7 

91 

52 

U8 

57 

71 

128 

^5 

55 

35 

61i 

99 

35 

64 

38 

79 

117 

32 

68 

53 

127 

l8o 

29 

71 

28 

204 

232 

12 

88 

8 

207 

215 

96 

_!/  Calculated  on  the  basis  of  prices  c.i.f.  European  ports  in  19^7 • 

2^/  Values  based  on  average  yields  of  fishmeal  and  fish  oil  calculated  on  a 
world  basis . 

Values  based  on  yields  of  Argentine  seed. 

Values  based  on  estimated  composition  of  palm  fruits  from  Malayan  palms 
(deli  dxira) . 

Source : ( . 
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13. --implications  for  the  less  developed  countries 


Given  the  trade  projections  developed  in  chapter  12  for  oilcakes  and  vegetable 
oil,  this  chapter  discusses  the  potential  export  earnings  of  and  import  costs  to  the 
less  developed  countries. 

Vegetable  Oil  Export  Earnings  and  Import  Costs 

For  the  LDC's  as  a group,  total  net  export  earnings  for  vegetable  oils  by  I98O 
are  projected  to  decline  considerably  compared  with  the  I963-65  net  trade  earnings. 
This  occurs  not  because  of  a sharp  drop  in  earnings  from  the  net  exporting  regions , 
but  because  of  a large  increase  in  the  cost  to  the  net  importing  regions . 

Total  vegetable  oil  earnings  of  the  exporting  regions  during  1963-65  averaged 
$669  million  while  total  costs  to  the  importing  regions  totaled  $92  million  (table  45) 

Under  projection  set  I,  total  export  earnings  are  projected  to  reach  $694  million 
and  import  costs  are  forecast  to  rise  to  $607  million.  Export  earnings  by  the  East 
Asia  and  Pacific  Islands  region  are  estimated  to  increase  slightly  over  the  a,verage 
for  1963-65.  For  the  East  and  West  Africa  region,  earnings  are  projected  to  decline 
somewhat.  The  South  America  region,  a net  importer  during  I963-65,  is  placed  as  a 
moderate  exporter  by  I98O.  Projected  import  costs  are  substantially  greater  for  all 
regions  than  during  1963-65.  The  major  change  is  for  the  South  Asia  region:  for 

import  costs  to  approach  the  projected  level  of  $332  million,  vegetable  oil  would  pro- 
bably have  to  continue  to  be  available  under  concessional  terms,  and  restrictions  on 
imports  avoided. 

Under  projection  set  II  (higher  production  and  income  levels  in  the  LDC's),  earn- 
ings of  the  exporting  regions  are  only  a little  higher  than  under  set  I,  because  the 
projected  increase  in  domestic  demand  due  to  higher  incomes  nearly  offsets  the  pro- 
jected increase  in  production.  The  projected  increase  in  demand  in  LDC  importing 
regions,  however,  is  substantially  greater  than  the  projected  production  increase.  As 
a result,  import  costs  rise  sharply  and  total  import  costs  of  the  LDC's  for  vegetable 
oil  exceed  earnings. 

The  situation  is  reversed  under  set  III.  As  a result  of  the  assumed  decline  in 
incomes,  demand  drops  faster  than  production.  Compared  with  the  export  earning  levels 
under  set  I,  the  earnings  for  the  exporting  regions  are  lower  by  only  $92  million, 
while  the  import  costs  drop  by  $173  million. 

Oilcake  Export  Earnings  and  Import  Costs 

The  LDC's  export  earnings  from  oilcakes  by  198O  are  projected  to  be  substantially 
greater  than  during  I963-65,  when  they  averaged  $236  million.  Under  projection  set  I, 
such  earnings  are  placed  at  $364  million,  and  under  set  II,  at  $592  million.  Under 
set  III,  even  though  the  Other  Asia  region  becomes  a net  importer  of  oilcakes,  the  net 
earnings  for  all  LDC's  are  $262  million,  which  is  still  above  the  1963-65  level  (table 

46). 


Total  Export  Earnings  and  Import  Costs 

Total  LDC  export  earnings  from  oilseeds  and  oilseed  products  are  projected  to  be 
higher  under  all  three  alternatives  than  they  were  during  1963-65.  Total  earnings 
averaged  $905  million  in  I963-65,  and  are  projected  to  reach  $1,058  million  under  pro 
jection  set  I;  $1,269  million  under  set  II;  and  $952  million  under  set  III  (table  47). 
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Import  costs  to  the  LDC's  for  oilseed  products  are  projected  to  rise  most  sharply 
through  1980.  Averaging  $92  million  during  1963-65,  they  are  projected  to  reach  $60T 
million,  $697  million,  and  $522  million  under  sets  I,  II,  and  III,  respectively.  The 
bulk  of  this  increase  is  accounted  for  by  the  projected  rising  import  demand  for  vege- 
table oil  by  the  South  Asia  region. 

As  a result  of  the  projected  increase  in  import  costs,  the  net  earnings  from  oil- 
seed products  for  the  LDC's  as  a whole  are  projected  to  be  lower  under  all  three  sets 
than  during  I963-65. 

Per  capita  consumption  of  oilseed  products  is  projected  to  ri.se  through  I98O, 
even  though  LDC  net  export  earnings  from  oilseed  products  are  not;  and  regardless  of 
the  fact  that  the  populations  in  LDC's  are  expected  to  continue  to  increase  at  very 
high  rates.  LDC's  may  find  it  difficult  to  achieve  a consensus  on  trade  policy,  since 
the  less  developed  area  includes  both  importers  and  exporters.  Lower  world  prices 
benefiting  importers  would  adversely  affect  exporters,  and  higher  world  prices  bene- 
fiting exporters  would  adversely  affect  importers. 


Methodology  Used  To  Determine  Values 

While  the  trade  projections  were  developed  on  an  oil  and  meal  equivalent  basis 
of  the  seeds,  trade  occurs  in  the  form  of  meal,  oil,  and  oilseeds.  Primarily  because 
of  crushing  and  margin  costs , the  value  of  meal  and  oil  traded  in  the  form  of  unpro- 
cessed oilseeds  varies  from  the  value  of  processed  meal  and  oil.  In  view  of  these 
value  differences,  one  cannot  simply  take  a price  for  meal  and  a price  for  oil  and 
apply  that  to  the  projected  volume  of  trade  to  arrive  at  a region's  export  earnings 
or  costs.  To  determine  the  value  of  the  combined  meal  and  oil  trade  and  to  allow  for 
some  trade  in  unprocessed  form,  the  following  procedure  was  used.  The  example  is  for 
a region  projected  to  be  a net  oilseed  exporter;  similar  steps  were  followed  for  net 
importers . 

(1)  The  average  value  of  each  of  the  region's  I963-65  oilseed  exports  was  ob- 
tained (app.  A tables).  The  composition  of  the  region's  oilseed  exports  was  computed 
by  determining  the  value  of  each  oilseed  as  a percentage  of  the  total  gross  oilseed 
export  value . 

(2)  This  percentage  value  for  each  oilseed  was  then  multiplied  by  the  total 
value  of  the  region's  net  oilseed  export  earnings  to  allocate  the  value  of  each  oil- 
seed with  respect  to  net  export  earnings.  (The  net  export  earning  values  which  were 
used  are  given  in  app.  A tables). 

(3)  The  value  of  oil  and  meal  in  each  oilseed  was  computed  by  multiplying  the 
net  value  of  each  oilseed  by  the  percentage  share  of  total  value  of  oil  and  meal  de- 
rived from  each  oilseed  (table  UU). 

(h)  These  computed  values  of  oil  and  meal  (exported  as  oilseeds)  were  then  added 
to  the  region's  net  actual  values  of  oil  and  meal  exported  as  such  (1963-65  average). 
The  resulting  totals  give  a I963-65  average  value  for  the  region's  net  exports  of 
oilseeds,  oil,  and  meal  on  an  oil  and  meal  basis  only. 

(5)  The  region's  I98O  net  export  earning  values  from  vegetable  oil  were  esti- 
mated by  multiplying  the  I963-65  net  values  by  the  change  in  net  quantity  exported 
between  1963-65  and  I98O  projected.  This  was  done  for  each  alternative.  The  values 
obtained  were  adjusted  by  the  difference  in  estimated  price  levels  that  would  bring 
world  demand  and  supply  into  equilibrium.  A similar  procedure  was  used  to  determine 
meal  values . 
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, This  procedure  assumes  that  the  composition  of  a region's  trade  in  oilseeds,  - 
oils,  and  meals  would  not  change  significantly,, between  I963-65  and  I98O.  Should  a 
region  change  from  an  exporter  of  oilseeds  to  an  expjorter  of  oils  and  meals,  the 
increased  value , received  would  be  approximately  10  percent  .of  the  value  of  the  oil- 
seeds . ' ' 


Table  i+5- — Vegetable  oils:  Net  export  earnings  and  net  import  costs  for  the  less  developed  regions, 

average  I963-65,  and  alternative  projections  to  I980 
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Table  h6 . — Oilcakes:  Net  export  earnings  and  net  import  costs  for  the  less  developed  regions, 

average  1963-65,  and  alternative  projections  to  I980 
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Continuation  of  present  trends. 
Higher  agricultural  production  and 
Lower  agricultural  production  and  : 


Table  1+7 . —Vegetable  oils  and  oilcakes:  Export  earnings  and  import  costs  for  the  less  developed  regions, 

average  1963-65,  and  alternative  projections  to  I98O  1/ 
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The  regional  classifications  for  vegetable  oil  were  collapsed  to  correspond  to  the  regional  classification  for  oilcakes. 
£/  Continuation  of  present  trends. 

_3/  Higher  agricultural  production  and  income. 

_U/  Lower  agricultural  production  and  income. 


Table  i+8. — Vegetable  oils:  Total  and  per  capita  availability,  by  region,  average  1963-65,  and  alternative  projections  to  I98O 
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1/  Continuation  of  present  trends . 

Higher  agricultural  production  and  income. 
_3/  Lower  agri cultiiral  production  and  income. 
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Table  A-1, — United  States;  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963— 66 
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Table  A-2. — Canada:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-3, — EC:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 


-P 

0)  cd 
S 


Ph 


-p 

0)  cd 
55 


ft 

X 

w 


ft  ft  OJ  \D  -=^  ^ ft 

(TN 

onoftCMft  ONonvoH 

U^onVDOVO  rH  lagoo 

CM 

^ ro  CO  0\  m c 

ft 

H oniAUnft  H ONCMCC 

c 

ONO  unu^vovoocovo 

LA 

C\J  CO  0 ft  VC 

<^ 

C^u^ft  H Oft  Oft  cmm 

oncTvono  fto  o kd  o" 

0 

ft  J-  ft  C\J  0 CY- 

cr 

U^ONftOnCKONft  cmcxd!  0 

CMftCTNftrHftftOft 

-iJ-  t—  OJ  C\J  CM  LO 

cr 

VO  1 on  1 1 VO  LA 

A 

LAOnCMCM  OnrHLAO^ 

CO 

CO  ft  1 1 H 1 

1 1 1 

ft 

1 

II  II 

CM 

1 

Hill  1 1 I H 

' 1 

ft 

1 

OJ  OJ  -d-  LT\  m 

ft 

OnO  U^COCOVDOOCO  ft 

o-'  U-NJ-VDJ-POHO\COt^ 

r— 

0 cn  on  VO  0 0 o> 

{V 

ftCMOnonHftrHHVO 

c 

onvo  HOCMOHCOU^ 

0 

on  CO  ft-  CO  CO  CO  VO 

ft 

ft  OftOCM  LAOnu^CO 

ft:  ftrHVDONftCJNVOCOCO 

I — 1 

ft  CO  ft  OJ  0 on 

ON 

ftOftVOOHOftrH 

cv 

CO  LAONftCO  ONftCOVO 

0 

-d-  OJ  -d-  CM  LTV 

LTN 

CO  on  H CM  H VO  ft 

COftCMCM  onCMLAA' 

VO 

cn  ft  ft 

ft 

Cf 

H I — 1 

LA 

m VO  VO  0 ft  CM 

CO 

CM  OCOVO  CM  ftU^CMVO 

CO 

0 H 0 ft  On  O'ft  0 ft 

LA 

VO  C?N  1 CM  ft  t—  0^ 

UN 

VO  ONftCOVD  CM  CM  ONCO 

C") 

ftVOVOLACOft  H 0 iOn 

ir\ 

0»  J CO  VO  ft 

ft 

onftCMCOCMr^CMOU^ 

on 

OCM  CMCOftCOVDCMft 

0 

on  0 

un 

ono  CMONCMvoLAon 

on 

VO  ft  0 LA  ft  CO  CM 

Ch 

CM 

CM 

H rH  H (H  H 

OJ 

cn  H 

ft 

LTV  uo-d-  ir\  on  ov  ft 

A| 

CMftonoooovoLA 

VO 

OVOftCMONOOC^NCM 

un 

^ CO  CO  VO  ft  o\  t— 

VO 

unvOVOOftftCMHH 

(V 

CMftCJNftCOCMCMCTNCO 

otn 

ft  CO  ft  CM  CO  (>\  lOv 

cu 

ftCMVOCMCTNftrHOVO 

CJ- 

VO  0 H ON  on  On  VO  LA  CO 

A) 

CM  ft  ft  m -d-  on  CO 

LA 

CMOLACMChftHLAOn 

0 

CMOVOCMHLArHftCM 

LA 

t—  LTV  I H ft  ft  LA 

<\l 

ft  CM  CM  H 1 VO  CM 

c , 

ONOnCMH  CMHLAOn 

CO 

CM  ft  1 1 ft  1 

1 1 1 

VO 

1 

III  1 II 

CM 

1 

till  1 1 1 H 

1 

o> 

1 

-d-  ft  -d-  0 VO  -d-  LA 

ft 

HCMVDCMCMCTNOnVDO 

t— 

ftVO  LACOHCOOHO 

on 

CO  on  CO  -d-  ON  CO  ON 

LACM  ftftco  ftUVCOVO 

CC 

CJNftVOChCMCMCMVOH 

ft 

on  ON  ft  VO  on  CM  VO 

u\ 

cOftftonCMftftCOCM 

on 

onft  CMOCOftHOOH 

UN 

CM  t—  ft  on  -d-  -d-  CO 

CM 

0 OLAftunftO  (3NLA 

0 

COftVOftVO  0 (OnCMVD 

CO 

C~-  LA  ft  on  ft  LA 

un 

HCOCMCM  CMHVOOn 

CMoncMH  onrHvoon 

LA 

CM  1 — 1 1 — 1 

VO 

CM 

1 — 1 H 

ft 

(ON  VO  LA  on  LA-d- 

CM 

oncooncMCM  ONonoLA 

LA 

ftO  HVOOCOOCMCO 

C7N 

on  -d-  I (ft  CO  CO  CM 

UA 

0 u^  rH  ft  CM  on  on  ftft 

LA 

ftO  ftCMH'OOVOCM 

ft 

CM  0 1 on  LA  CM  ft 

VO 

onHHHCMonvooovo 

ft 

ftft  rH  CM  LA  LA  on  CM 

1 — 1 

VO  ON 

VO 

on  0 CM  un  on  Ovft  h 

0 

LAft  Hcdftftcoon 

on 

ft 

CM 

1 — 1 1 — 1 rH  t— 1 iH 

cu 

on 

ft 

VO  0 On  CO  CO  VO  on 

ft 

COHLACOOCOOCMft 

VO 

vooNftoCMLAONonco 

VO 

On  on  on  0 -d-  -d-  ft 

onCMCMUAH  ftHCOft 

CM 

ftH  LAftftft  ONVO  LA 

UN 

on  ft  CM  0 ft  -d-  lA 

CM 

1 ftVOmCMCMHftHiO 

ftCM  CMVDCOONCJNftO 

ON 

0 on  ' ft  -d  CO  VO 

VO 

u^  CO  VO  ft  0 on  CM 

<M 

Oft  CJNCOHCMOOOH 

ft 

ft-d-  ft  0 LA 

a) 

VO  H H H VO  on 

t ) 

VO  CM  H 1 1 CM  1 LA  H 

f ■> 

CM  ft  1 ft  1 

1 1 1 

LA 

1 

III  1 11 

CM 

1 

III  1 1 H 

1 

(M 

1 

0 LA  ON  on  -d  on  -d 

on 

COCMCOONONONHftft 

ft 

oovovoftcOONunfton 

VO 

LA  on  on  C7N  0 on  CO 

on 

VOft  0 CKftUniAOnLA 

C7N 

voco  CMc^NcoftCMonon 

CO 

0 CO  CM  CO  VO  LA  LA 

ft 

oncocoftft  0 cJNftft 

ft 

unftftftCOVOOVDCTN 

ft 

ft  VO  CM  VO  CO  VO 

CM 

HCOCOftCM  HVOCOft 

0 

VOO  (ONOLAVOftftCM 

ft 

ft  -d  ft  ft  0 LA 

H ft  H H CM  VO  ft 

ft 

(ONOnHH  CMHLAH 

ft 

CM  ft  ft 

VO 

CM 

H 

O) 

-d  LA  LA  CM  ft  ft 

ft 

OHOnfHONHHCMO 

CO 

CM  ftCMftVOftVO  H LA 

0 

LA  0 1 CO  LA  CO  ft 

o\ 

OnCMCOftCOCOVO  LArH 

VO 

(3nVO  ftCMHOCMftft 

UN 

VO  ft  1 CO  ft 

ft 

onft  HftVO  ftO  CMVO 

OCM  HHOftOHCO 

ft 

cn  ft  0 

VO 

HCn  HVOOftLACM 

CO 

vovo  CMftoncOftH 

On 

CM 

CM 

H H H rH 

VO 

on 

MO 

ft  ft  ft  CO  VO  0 0 

lA 

CMvooNOOvonoovo 

on 

U^HVOVOOOnCMCOLA 

VO 

Ch  0 ft-  0 on  on  ft 

VO 

un.vo  (DN  rH  on  CO  VO  ft  ion 

<DN 

Hft  ftO  LAHCO  ftft 

VL) 

0 CM  ft  on  o\  VO  ft 

ft 

CM  ONO  U^ft  Oft  U^O 

ftCO-d-ftOnoOLACM 

ft 

CO  ON  CM  CM  ft  ON  CM 

on 

HOOVOft  rHCO  rH  CMft 

on 

rHftHLArHOC3NOft 

0 LA  1 ft  I CO  LA 

CM 

LA  rH  rH  1 1 u~\  0 

LA  CM  CM  H t CM  1 LA  CO 

to 

CM  ft  1 11 

1 1 

LA 

1 

III  1 H 

1 

1 

1 1 1 1 1 II 

CM 

1 

VO  ft  ftft  LA  on  LA 

ft 

ft  u^u-VCOO  CMCAU^O 

a. 

ftcovoonvo  ftCO  CM  CM 

VO 

ft  ft  ft  on  ft  ON  ctn 

0-) 

onftftCMftCMftftOO 

CO  onft  CTNCO  ftO  Hvo 

r > 

CM  ft  ft  ft  ON  CM  ft 

ft 

onftCMVOCOCMrHftO 

vDftftOonocMonvo 

CJN 

CO  CM  CM  on  CO  0 CM 

ft 

(Oncovd  uAon  ONftvovo 

on 

Oft  HVOVDftU^UAU^ 

On 

0 VO  ft  ft  ON  LA 

ft 

VO  H H H u^  H 

«~p 

00  on  CM  H CM  H LACO 

CM  ft 

LA 

rH 

<n 

ON  ft  ‘^O  On  on  LA 

fh 

VO  (OnVOCO  ONONONlAft 

chftOftvoftvoft  ft 

0 

ft  on  1 CM  on  VO  LA 

vO 

COOftrHftOnrHftCO 

LA 

vovo  ftco  onvo  CM  onco 

ft 

ft  (ON  1 CO  0 VO 

VO 

LA  CO  rH  rH  CM  rH  ft  rH  <0N 

On 

ONCOCMVDOOHfton 

( — 1 

CM  ft 

CO 

OOn  HLAHU~NftH 

C7N 

CO  VO  LAft  VO  ft  H 

CO 

ft 

rH  rH  rH 

u^ 

CM 

LA 

d) 

<D 
'd  w 
0)  u 
0)  (1)  ^ 
10  w > <u 

■P  C3  O 0) 

P O H 
p -p  ft 
cd  -p  G 
<u  o P 
ft  O */J 


I (— I to  O "fH 


ft  ft  ft 
POP 
ft  rj)  ft 


O ‘H  O P 

o 0)  (U 

G CO  > O 

P -P  P O OJ 

<D  P O <-l  rci 

P p>  ft 

J>>  p -p  p 

o 


H a 
o 'P 

a 


O)  p 
CO  P 

0)  o 
ft  o 
P o 


s > 

ft  •'-I 

p 


« « 
p -p 
d)  p 


(U  O Tj 

to  I5 
P o 


' ^ 
' 0) 
s 


JDftOCOftOftftO 


-p  ft 

'•/I  ft  o r/:) 


CO  P 
OPS 
ft  ft  ft 
Pop 
ft  o ft 


ft  <d 
p -p 
<D  O 
S Ch 


lh2 


.712  1.260.938  -1.096,226:  180,286  1 ,Um  .U68-1. 221.183  : 188,121  1.632.553 
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Table  A-6. — Japan:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-7* — Australia  & ilew  Zealand:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-8. — South  Africa,  Republic  of:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-9. — Eastern  Europe:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-10. — USSR:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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i'acie  A-ll...Co]nnmnlst  Asia:  World  trade  in  oilseeds  and  oilseed  products  by  value,  I963-66 
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75,479  6,988  66,491  : 104,591  6,U6i  97,613  : 125,671  4,138  121,533 


Table  A- 12. — Central  America  and  Mexico:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 


ft 

X 

H 


(D 

s;  ■ 


-d-  O UA 
LT\  ir\  OJ 
.H  ON  H 


OJ  H 
CM  O I 
I I 


oo  VO  00 
On  OnND 
0—  CO 


O VD 
I V£>  t— 
I O 


00  VO  NO 
O LTWO 
CM  O H 


CM  O O 
00  VO  H 


O IT\ 
I H ■ 

I CON 


O On 
H On 
O H 


OO  VO  LTN 
ro  uo  00 
ON  CTn  H 


00  c— 

OO  O VO 
ON  t— CO 


00  ON 
I VO  ON 
I VO  On 


CO  t— 
CM  H 
I CO 


CO  (3NVO  O OO  o 

00  CM  LTNVO  H 

C—  O VO  CO  CM 

-cf  H H 00  M 

I I I H I 


CO  C3N  OO  o 00  H 

00  H lOv  VO  LON 

t-  O VO  CO  rH 

H lA  00  H H 


VOOlAOrHf-  OO 

HLAOCOLTNLTN  tVOCO 
CMOCMO-=fVO  I HOO 

LA  ,H  VO  CM  H H 

I I 1 rH  I 1 


VO  O VO  O rH  CM 
rHlAHCOLONt- 
CM  O CM  O LA 

lA  H CO  CM  H rH 


I I rH  I I CM  I O I 

I I O I I CM  I CM  I 


CTnOOVO  O f-VO  CMVO  C^ 
COOf-COt—  lA  ooco 

-^ArHOCM-J- 

*'1  ^ [ r.  I 


ON  00  VO  O oo 
00  O CTn  CO  t—  o 
-if  A OO  o CM  00 


CM  O 00 


I I A I I CO 


ON  CJN  CM  A CO  CO  r-l 
VO  -=f  00  H H ON 
ON  CO  CM  C7N  > O 


ON  CJN  OO  A 00  A 
VO  -=1-  H rH  O 
CTN  00  H On  cm 


I I O I I H 

I \ -^  i \ r-{ 


A O -=!■ 
CO  00  ON 
CO 


O ~=J- 
\ 00  CTN 
I ~=r  CO 


A CM  ON 

o o 

ON  ON  On 


'Ji 

fl  V) 

Cd  4->  „ ^ 

0)  o rH  CO  cd 

.Q  G -P  ft  0)  ^ S 

Cd  -P  C3  Ph  ft  rH 

o o o P cd  o cd 

-0  CL,  o :_o  a;  u ft 


CO  i 

c o 
o H 

-P  ft 
-P  CJ 
O P 


O -P  <L> 
P P .Vi 
CO  P 
QJ  O 
ft  o 
cd  o 


'/)  ft  O :0  ft  O 


cd 
(U 

rH  S 

Cd 

0)  "d  rH 

a 0)  Cd 

CO  rH  <D  (U 

0)  Cd  CO  a 

a o (u  ^ 

a <i>  o>  ^ 

P CO  > <u 

cd  -p  P o o 

0>  P O rH  CO 

Q P -P  ft  (U 

>,  cd  -p  p ft 

o <u  o P cd 

•Q  ft  'J>  ft 


I — I p 

0)  o 
P s 


ft  fi  CO 

ft  H P 
O cd  -H 
O ft  ftl 


s :h 


151 


75T  -6,195  : 28,l88  39,875  -H,66t  : 31.968  46,176  -lU,208  : 31,950 


Table  A-13^ — South  America:  World  trade  in  oilseeds  and  oilseed  products  hy  value,  1963-66 
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Table  A-II+. — East  and  West  Africa:  World  trade  in  oilseeds  and  oilseed  products  by  value,  I963-66 
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Table  A-15. — jorth  Africa  and  West  Asia:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-l6. — South  Asia;  World  trade  in  oilseeds  and  oilseed  products  by  value,  I963-66 
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Table  A-17 . — Southeast  Asia;  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 
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Table  A-l8, — Other  East  Asia  and  Pacific  Islands:  World  trade  in  oilseeds  and  oilseed  products  by  value,  1963-66 

: 1963  : I96U  : I965  : 1966 

Item  : : : Wet  : : : Wet  : : : Wet  : : : Wet 

. Exports  . Imports  . trade  : -Sports  . Imports  . trade  : j^xports  . Imports  . trade  : Exports  . Imports  . trade 
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APPENDIX  B.— WORLD  PRODUCTION  OF 
OILSEEDS  AND  OILSEED  PRODUCTS 


World  Production  of  Oilseed  Products  by  Region 
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Table  B-1  .--Cottonseed:  World  production  by  regions,  averages  for  195^-5^,  I96O-62,  1965-67, 

and  annual  percentage  rates  of  change 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-2  .--Peanuts:  World  production  by  regions,  averages  for  195^-56,  I96O-62,  1965-67^ 

and  annual  percentage  rates  of  change 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  YearbooJis. 


Table  B-3  --Soybeans;  World  production  by  regions^  averages  for  195^-56,  1960-62^  I965-67, 

and  annual  percentage  rates  of  change 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-U. — Sunflower seed:  World  production  by  regions,  averages  for  195^-56,  I96O-62,  I965-67 

and  annual  percentage  rates  of  change 
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liable  B-5 . --Rapeseed : World  production  by  regions,  averages  for  1954-56,  1960-62, 

1965-67,  and  annual  percentage  rates  of  changes 
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L/  More  than  15  percent. 

Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-6, --Olive  oil:  World  production  by  regions,  averages  for  1954-56,  1960-62 

1965-67,  and  annual  percentage  rates  of  changes 
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Tatle  B-7.--Palm  oil:  World  production  by  regions,  averages  for  1954-56,  1960-62, 

1965-67,  and  annual  percentage  rates  of  changes 
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Sources:  USDA  hulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Tatle  B-8.--Palm  kernels:  World  production  by  regions,  averages  for  1954-56,  1960-62, 

1965-67,  and  annual  percentage  rates  of  changes 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-9. --Copra:  World  production  by  regions,  averages  for  195^-56,  I96O-62,  I965-67, 

and  annual  percentage  rates  of  change 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-10 . — United  States:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-11, — Canada:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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Source  : USDA  biuLletins  . 


B-12. — EC.  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955  -68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-13 Qther  Western  Europe:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  I955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-lU. — Japan;  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955^68 
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Sources:  USDA  bilLletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearboo. 


Table  B-l6 . — South  Africa,  Republic  of:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-17. — Eastern  Eiirope : Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-l8, — USSR:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-19 , —Communist  Asia:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Ta.ble  B-20, — Central  America  & Mexico:  Production  of  selected  oilseeds 

plus  their  oil  and  meal  equivalent,  1955-68 
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Table  B-21. — South  America:  Production  of  selected  oilseeds 

plus  their  oil  and  meal  equivalent,  1955-68 
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Table  B-22, — East  & West  Africa:  Production  of  selected  oilseeds 

plus  their  oil  and  meal  equivalent , 1955-68 
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Table  B-23, — North  Africa  & West  Asia:  Production  of  selected  oilseeds, 

plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  vorld  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-2U, — South  Asia:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955-68 
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So\rrces:  USDA  bulletins  on  world  oilseed  production  and  FAO  production  yearbooks. 


Table  B-25. Southeast  Asia:  Production  of  selected  oilseeds,  plus  their  oil  and  meal  equivalent,  1955  68 
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Table  B-26, — East  Asia  and  Pacific  Islands:  Production  of  selected  oilseeds 

plus  their  oil  and  meal  equivalent,  1955-68 
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Sources:  USDA  bulletins  on  world  oilseed  production  and  FAO  Production  Yearbooks. 


Table  B-27. — Assignment  of  oilseed  production  to  processing  year, 
either  year  of  harvest  or  year  following  harvest  year 


Commodity 

Country 

Oil  and  meal  production  assigned  to — 
Year  of  : Year  follow- 

harvest  : ing  hajrvest 

Copra 

All  countries 

X 

Cottonseed 

All  co\mtries 

X 

Flaxseed 

India 

X 

Pakistan 

X 

New  Zealand 

X 

Others 

X 

Palm  kernels 

All  countries 

X 

Pe  anuts 

Argentina 

X 

Bolivia 

X 

Brazil 

X 

Columbia 

X 

Ecuador 

X 

Paraguay 

X 

Peru 

X 

Surinam 

X 

Uruguay 

X 

Venezuela 

X 

Indonesia 

X 

South  Africa 

X 

Rhodesia 

X 

Zambia 

X 

Malagasy 

X 

Tanzania 

X 

Congo  (Brazzaville) 

X 

Congo  (Kinshasa) 

X 

Angola 

X 

Malawi 

X 

Gabon 

X 

Mozambique 

X 

Swaziland 

X 

Liberia 

X 

Australia 

X 

Others 

X 

Rapeseed 

Canada 

X 

Mainland  China 

X 

Others 

X 

Soybeans 

Argentina 

X 

Brazil 

X 

Colombia 

X 

Paraguay 

X 

Peru 

X 

Surinam 

X 

Congo  (Kinshasa) 

X 

Rhodesia 

X 

Tanzania 

X 

Uganda 

X 

Thailand 

X 

Others 

X 

Sunflowerseed 

Argentina 

X 

Brazil 

X 

Chile 

X 

Uruguay 

X 

South  Africa 

X 

Australia 

X 

Others 

X 

Source:  Fats  and  Oils  Division.  Foreign  Agricultural  Service,  U.  S.  Department  of  Agricultiire 


Table  B-28. --Percentage  of  oilseed  crops  assumed  crushed 
for  oil  and  meal  production,  by  country 


Type  of  Seed 

Country 

Percentage  of  the  crop 
at  present  assumed  to 
be  crushed  for  oil 

Copra 

All  countries 

1/  100 

Cottonseed 

India 

75 

Pakistan 

60 

China  (Mainland) 

25 

U.A.R. 

80 

Brazil 

65 

Argentina 

90 

Europe 

90 

Uganda 

80 

United  States 

95 

U.S.S.R. 

85 

All  other  countries 

75 

Flaxseed 

Europe 

85 

Mexico 

92 

t United  States 

93 

All  other  countries 

90 

Palm  kernels 

All  countries 

1/  100 

Peanuts  (In  shell) 

Argentina 

80 

Brazil 

80 

China  (Mainland) 

50 

Former  French  West  Africa 

75 

Gambia 

90 

Indonesia 

20 

India 

75 

Nigeria 

75 

South  Africa,  Rep.  of 

75 

United  States 

28 

All  other  countries 

15 

Rapeseed 

All  countries 

90 

Soybeans 

Canada 

92 

China  (Mainland) 

45 

Indonesia 

nil 

Japan 

35 

Korea 

nil 

United  States 

94 

All  other  countries 

50 

Sunf lowerseed 

All  countries 

90 

^/Applied  to  commercial  production. 


Source:  Fats  and  Oils  Division,  Foreign  Agricultural  Service,  U.S.  Department  of 

Agriculture. 
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Table  B-29. —Conversion  rates  for  oilseeds  to  oil  equivalent 
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Source:  Foreign  Agricultural  Service,  USDA,  Washington,  D.C.,  and  "Technical  Conversion  Factors  for  Agricultural 

Commodities,"  FAO,  Rome,  1960. 


Table  B-30. --Conversion  rates  for  oilseeds  to  meal  equivalent 
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Source:  Table  B-29.  The  meal  yield  percentages  here  and  the  oil  yield  percentages  in  table  B-29  do  not  add  to 

100  because  a waste  factor  Is  Included. 


APPENDIX  C.— DESCRIPTION  AND  USES 
OF  OILSEEDS  AND  OILSEED  PRODUCTS 

Oilseeds 


Soybeans 

Hundreds  of  varieties  of  soybeans  are  known.  In  general,  the  cultivated  soybeans 
are  erect  plants,  growing  in  some  cases  to  a height  of  over  3 feet.  The  hairy  pods 
are  borne  in  clusters  of  3 to  5 and  range  from  1.5  to  3.5  inches  long.  The  plant,  a 
summer  legume,  has  about  the  same  climate  and  soil  requirements  as  corn,  but  the  time 
required  to  mature  can  vary  from  about  75  to  200  days,  depending  on  the  variety. 

Peanuts 


The  peanut  plant , an  annual  legume , yields  kernels  enclosed  in  a fibrous  pod 
that  develops  from  a peduncle  thrust  into  the  ground.  The  peanut  kernel  generally 
accounts  for  around  JO  percent  of  the  combined  weight  of  the  kernel  and  the  pod  (or 
shell).  The  peanut  is  a many-branched  plant  somewhat  resembling  clover  in  its  fol- 
iage, but  with  quadri- foliate  leaves.  After  the  small  single  blossoms  have  bloomed, 
the  flower  stems  bend  down  and  force  the  little  pods  into  the  soil,  where  they  devel- 
op and  mature.  Peanuts  are  variously  known  as  arachis  nuts,  earth  nuts,  groundnuts, 
and  by  other  names  in  different  localities.  The  plants  thrive  best  in  light  sandy 
soils  well  provided  with  ^lant  foods  in  regions  where  the  rainfall  during  the  grow- 
ing season  does  not  exceed  26  inches. 

Cottonseed 


Cottonseed  is  a byproduct  of  the  cotton  plant.  The  oil  and  protein  content  of 
cottonseed  vary  depending  on  the  variety  of  cotton  and  soils,  locadity,  and  seasonal 
and  climatic  conditions.  The  hulls  vary  from  about  LO  to  55  percent  of  the  seed,  and 
the  kernels  or  meats  vary  from  LL  to  6l  percent.  The  hulls  contain  0.3  to  1 percent 
oil  and  the  kernel  28  to  Uo  percent.  As  a rule,  seed  from  a long-staple  cotton  has 
the  higher  oil  content. 

Sunflowerseed 


Sunflowers  grow  best  in  a warm  summer  climate  and  rich  deep  soils  Sunflower 
varieties  can  be  divided  into  the  tall  or  giant  types  that  reach  a height  of  about 
8 to  l4  feet;  dwarf  tjrpes  that  reach  L to  7 feet;  and  intermediate  types.  The  tall 
varieties  are  the  main  ones  grown  in  the  United  States , where  the  seed  is  grown 
principally  for  birdseed.  As  an  oilseed  crop,  the  dwarf  varieties  are  preferable 
since  their  shorter  and  more  uniform  height  makes  mechanical  harvesting  more  practi- 
cal . 


In  recent  years,  Russia  has  developed  new  dwarf  varieties  that  are  vastly  im- 
proved with  respect  to  length  of  the  vegetative  cycle,  homogeneity  of  the  crop,  and 
resistance  to  disease.  The  oil  content  has  also  been  increased  considerably.  Approx- 
imately 80  percent  of  the  world's  sunflowerseed  oil  is  now  from  the  improved  varieties. 


i/  This  section  draws  heavily  from  (ll) . 
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Rapeseed 


Rape  is  very  closely  related  to  field  mustard  and  to  the  rutabaga.  It  resembles 
the  latter  in  many  ways  except  that  the  tap  root  of  rape  does  not  thicken  into  a tuber 
Plants  grow  2 or  3 feet  high  and  have  thick,  succulent  leaves  and  stems.  Varieties 
that  are  planted  early  and  produce  seeds  in  the  same  year  are  known  as  summer  rape, 
while  those  that  live  in  the  winter  and  mature  their  seeds  in  the  second  year  are 
known  as  winter  rape.  Rape  production  is  confined  almost  wholly  to  the  temperate  and 
warm  temperate  zones . 

Coconut 


Coconut  palm  cultivation  is  restricted  to  a relatively  narrow  belt  within  the 
tropics.  The  trees  grow  best  in  areas  with  high  temperatures,  high  rainfall,  and 
alluvial  soils.  These  conditions  are  found  mainly  on  coastal  regions  or  islands. 

The  tree  usually  grows  50  to  about  100  feet  high.  The  trunk  terminates  in  a 
crown  of  about  20  pinnately  compounded  leaves  12  to  15  feet  long.  The  flowers  are 
borne  in  spadices  that  appear  in  the  axils  of  the  leaves.  The  trees  begin  to  bear 
nuts  in  the  sixth  or  seventh  year  and  they  bear  in  quantity  when  10  or  12  years  old. 
The  nuts  take  9 to  12  months  to  ripen  and  may  be  harvested  several  times  a year. 

Mature  trees  on  well-managed  plantations  may  yield  about  60  nuts.  Plantations  con- 
tain some  60  to  80  trees  an  acre.  Most  coconuts  are  produced  in  small  groves,  however 
where  the  number  of  nuts  per  tree  is  well  below  60.  One  coconut  yields  approximately 
2 pounds  of  copra. 

Copra  is  the  dried  kernel  or  "meat"  of  the  coconut  from  which  the  coconut  oil  is 
expresssed.  Fresh  coconut  contains  30  to  UO  percent  oil,  while  copra  usually  contains 
60  to  65  percent. 

Oil  Palm 


The  oil  palm  is  a perennial  that  yields  several  "palm  bunches"  in  the  crown  of 
the  tree.  Each  bunch  may  contain  200  to  2,000  individual  fruits.  Each  individual 
"palm  fruit"  is  approximately  2.0  inches  in  length  and  about  0.75  inch  in  diameter. 
The  fruit  contains  three  main  parts:  (l)  the  outer  fleshy  pulp,  or  pericarp,  which 

contains  the  palm  oil;  (2)  a hard-shelled  nut  called  the  palm  nut,  which  is  enclosed 
by  the  pericarp;  (3)  inside  the  nut  is  the  palm  kernel  which  yields  palm  kernel  oil 
and  cake.  The  fibrous  residue  remaining  after  the  palm  oil  has  been  expressed  from 
the  pericarp  is  of  little  value  and  is  sometimes  used  as  fuel,  as  are  the  shells 
from  the  palm  nuts.  Palm  oil  is  high  in  palmitic  acid,  while  palm  kernel  oil  is 
high  in  lauric  acid. 

After  they  are  ripe,  palm  fruits  cannot  be  allowed  to  hang  long  on  the  tree,  but 
must  be  harvested  within  6 to  9 days  to  prevent  the  formation  of  free  fatty  acids 
which  make  the  palm  oil  inedible.  The  fruits  ripen  in  about  6 months;  two  crops 
a year  are  obtained.  While  some  fruit  is  harvested  every  month,  two  peaks  of  produc- 
tion usually  occur. 

The  kernel  and  the  shell  are  a large  part  of  the  whole  fruit.  To  increase  the 
oil  palm  yield,  new  varieties  of  oil  palms  with  a smaller  shell  are  being  developed. 
The  palm  oil  and  palm  kernel  oil  yields  of  the  various  varieties  of  oil  palm  vary 
considerably . 
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The  best  soils  for  oil  palms  are  well-drained  loams  or  light  clays  located  in 
flat  coastal  lands  or  inland  alluvial  plains  up  to  1,000  feet  in  altitude.  Rainfall 
of  100  inches  or  more,  well  distributed  throughout  the  year,  and  a climate  free  from 
prolonged  cold  spells  are  desirable. 

Olives 


Despite  the  ability  of  olive  trees  to  grow  in  the  poorest  types  of  soil,  they 
flourish  only  in  areas  with  a Mediterranean-type  climate.  This  climate  can  be  sum- 
marized as  a long  intensely  hot  summer;  a relatively  mild  and  rainy  winter;  and  a 
short  intermediate  fall  and  spring.  Olive  trees  require  a minimum  amount  of  rainfall 
in  comparison  with  other  crops  in  the  Mediterranean  region.  A prolonged  hot  summer  is 
necessary  for  the  fruiting  and  the  maturity  of  the  olive  crop. 

It  takes  6 or  more  years  for  an  olive  tree  to  mature  into  production.  The  pro- 
fitable fruit-bearing  period  can  be  put  at  a minimum  of  50  years  in  dry  zones  and 
much  longer  in  areas  of  more  favorable  conditions.  Many  varieties  of  olive  trees 
have  been  developed  over  the  centuries.  Olive  production  often  follows  a 2-year 
cycle,  with  a good  crop  being  followed  by  a medium  or  poor  crop. 

Olives  gathered  for  oil  production  are  highly  perishable  and  must  be  processed 
shortly  after  harvest  to  ensure  good  quality  and  yield.  Most  other  oilseeds,  of 
course,  can  be  stored.  The  major  component  of  olive  oil  production  is  labor.  The 
general  availability  of  cheap  labor  is  a major  reason  why  the  olive  oil  industry  has 
continued  to  flourish  in  the  less  developed  parts  of  the  Mediterranean  region. 

During  I96O-65  , some  96  percent  of  the  total  olives  produced  were  utilized  in 
oil  processing;  the  remainder  were  eaten  directly  (2^,  p.  lO).  Olive  kernels  contain 
oil  similar  to  that  found  in  the  pulp;  therefore,  in  processing,  the  kernels  are 
generally  not  separated  from  the  rest  of  the  fruit. 

Flax 


Flax  grown  to  produce  fiber  for  making  linen  and  flax  grown  for  its  oilseed 
belong  to  the  same  species,  but  are  of  different  varieties,  and  generally  speaking, 
the  two  products  are  not  obtained  from  the  same  crop.  The  varieties  of  flax  grown 
for  fiber  have  long  stems  with  relatively  few  branches , while  the  varieties  grown  for 
oilseed  have  shorter  stems  and  more  branches  and  produce  a greater  quantity  of  seed. 

Flax  is  an  annual  crop  which  is  grown  in  many  parts  of  the  world,  principally 
in  temperate  regions.  It  is  grown  primarily  as  a rainfed,  cold-season  crop  and 
thrives  best  in  heavy  soils  with  high  moisture-retaining  capacity. 


Vegetable  Oils  2j 

A frequent  subclassification  of  fats  and  oils  (not  only  vegetable  oils)  is  "hard" 
and  "soft"  oils.  In  temperate  climates,  the  soft  oils  are  liquid  and  the  hard  oils 
are  not.  In  general,  a hard  oil  has  relatively  more  saturated  than  unsaturated  fatty 
acids,  while  just  the  opposite  is  true  of  a soft  oil.  Crudely  speaking,  fatty  acids 
are  called  unsaturated  if  they  can  absorb  more  hydrogen  atoms;  they  are  called  satu- 
rated if  they  are  resistant  to  more  hydrogen  atoms. 


This  section  draws  heavily  from  ( Ul ) . 
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A breakdown  of  the  vegetable  oils  in  this  study  into  the  "hard"  and  "soft"  classi- 
fication follows: 


Generally  speaking,  there  is  a direct  relationship  between  the  fatty  acid  compo- 
sition of  the  oil  and  important  qualities  such  as  melting  point,  texture,  and  plasti- 
city. The  hard  oils,  because  of  their  relatively  large  amount  of  saturated  fatty 
acids,  have  a higher  melting  point  than  do  the  soft  oils.  Plasticity,  the  ability  to 
retain  a shape  attained  by  pressure  deformation,  is  enhanced  when  there  is  a broad  and 
balanced  representation  of  the  several  fatty  acids. 

Processing  of  Vegetable  Oil 

The  following  material  discusses  (l)  the  manner  in  which  oil  is  taken  from  seeds 
(or  kernels);  (2)  the  oils  that  require  further  processing;  and  (3)  the  processing 
steps.  (The  hydrogenation  process  occurs  after  the  initial  processing  and  is  discussed 
later) . 

Crude  vegetable  oils  are  obtained  from  seeds  by  pressing  (expelling)  or  by  chem- 
ical extraction.  The  chemically-extracted  oils  have  to  be  processed  further  before 
they  may  be  used;  however,  the  pressed  oils  may  or  may  not  be  used  without  further 
processing. 

Five  of  the  processing  steps  in  the  refinement  of  crude  oil  are:  (l)  saponifica- 

tion, (2)  bleaching,  (3)  deodorizing,  (1+)  degumming,  and  (5)  winterizing.  Not  all  of 
the  vegetable  oils  have  to  go  through  these  five  steps.  The  chemically  extracted  oils 
must  go  through  the  saponification  process,  but  the  expelled  oil  may  or  may  not  be 
saponified. 

Saponification  involves  the  use  of  alkali  neutralizers  such  as  sodium  hydroxide 
to  isolate  and  remove  certain  impurities  in  the  crude  oil.  During  the  process,  the 
undesirable  fatty  acids  (free  fatty  acids)  are  eliminated;  but  unfortunately,  some 
oils  also  lose  varying  amounts  of  pirre  oil  at  the  same  time.  For  example,  palm  kernel 
oil  has  a higher  loss  than  does  coconut  oil,  and  this  increases  the  price  differential 
of  palm  kernel  oil  relative  to  that  of  coconut  oil. 

Bleaching  involves  mixing  the  oil  with  a substance  that  has  a high  color-absorb- 
tion  power  (such  as  diatomaceous  earth,  carbon  black  earth,  or  active  earth)  and  then 
'straining  the  mixture,  leaving  the  color  behind  with  the  absorbing  agent. 

In  addition  to  getting  rid  of  undesirable  color,  odors  and  gum-like  substances 
may  be  eliminated  and  oil  may  be  winterized.  Winterizing  is  necessary  for  cottonseed 
oil  and  the  degumming  is  necessary  for  soybean  oil. 

In  the  winterizing  step,  the  temperature  is  decreased  to  35°  F.  and  those  parts 
of  the  oil  that  would  solidify  are  precipitated  out.  This  step  for  cottonseed  oil  and 
the  degumming  step  for  soybean  oil  increase  the  price  differential  of  the  oils  rela- 
tive to  other  vegetable  oils.  However,  with  the  exception  of  these  price  differentials, 
vegetable  oils  generally  have  the  same  processing  costs. 


Hard  Oils 


Soft  Oils 


Coconut 
Palm  kernel 
Palm 


Olive 

Rapeseed 

Peanut 

Cottonseed 

Sunflower seed 

Soybean 


Hydrogenation  of  Vegetable  Oils 

The  fact  that  hard  oils  have  a relatively  higher  level  of  saturated  fatty  acids 
than  do  soft  oils  does  not  mean  that  these  levels  have  to  remain  imchanged.  Since 
hydrogen  is  a colorless,  tasteless,  odorless,  and  very  light  gas  and  hydrogenation 
is  the  process  of  exposing  to  or  treating  with  hydrogen,  the  level  of  saturated  fatty 
acids  may  be  adjusted  upward  by  the  process  of  hydrogenation.  If  a selective  process 
is  used,  all  acids  are  affected  at  about  the  same  time.  Selective  hydrogenation  is 
generally  used,  as  it  gives  the  end  product  a higher  resistance  to  oxidation  and, 
therefore,  less  likelihood  of  becoming  rancid. 

Uses  of  Vegetable  Oils 

Vegetable  oil  uses  may  be  broadly  classified  as  edible  and  inedible.  Edible  uses 
include  vegetable  oils  being  used  in  (l)  margarine,  (2)  salad  oil,  (3)  cooking  oil, 

(U)  shortening,  (5)  confections,  and  (6)  filling  for  baked  goods.  Inedible  uses  of 
vegetable  oils  include  use  in  (l)  soaps  (as  a lathering  agent),  (2)  paints  (as  a dry- 
ing agent),  (3)  lubricants,  (4)  cosmetics,  (5)  pharmaceutical  preparations,  (6)  textile 
lubricants,  (7)  printing  inks,  (8)  linoleums,  and  (9)  varnishes. 


Soybean  oil. — Considerable  quantities  of  soybean  oil  are  used  in  salad  oils  and 
cooking  fats.  Blends  of  soybean  oil  with  olive  oil  are  used  extensively.  However, 
the  use  of  the  soybean  oil  for  these  purposes  is  limited  to  some  extent  by  its  tendency 
to  develop  a bad  flavor  or  odor  when  stored  in  contact  with  air,  or  when  heated  to  the 
temperatures  used  in  deep  fat  frying.  This  problem  is  called  "reversion." 

Reversion  is  due  mainly  to  the  fact  that  the  soybean  oil  contains  linolenic  acid. 
Hydrogenation,  which  saturates  the  linolenic  fatty  acids,  greatly  reduces  the  oxidiza- 
tion problem.  Thus,  the  major  use  of  soybean  oil  is  in  the  manufacture  of  margarine 
fats  and  household  shortenings.  Even  in  these  products,  however,  the  percentage  of 
soybean  oil  has  to  be  limited  since  the  oil  continues  to  revert  faster  than  do  the 
other  oils . 

Peanut  oil. — Peanut  oil  is  well  suited  for  use  either  unhydrogenated  or  hydro- 
genated. The  unhydrogenated  oil  is  valued  as  a salad  and  cooking  oil  because  it  re- 
mains liquid  at  refrigerator  temperatures,  is  highly  stable  and  nonfoaming  at  high 
temperatures,  and  is  easily  deodorized  to  be  tasteless.  As  a salad  oil,  however,  it 
has  a greater  tendency  to  cloud  when  held  at  low  temperatures  than  do  most  other  oils 
used  as  salad  oils.  Peanut  oil  is  widely  used  in  the  manufacture  of  vegetable  margar- 
ines; it  is  also  used  to  some  extent  for  cooking  sardines  prior  to  canning  in  olive 
oil.  Inedible  grades  of  the  oil  are  used  chiefly  in  soap. 

Cottonseed  oil. — Cottonseed  oil  makes  an  excellent  salad  oil  provided  a portion 
of  the  solid  glycerides  is  removed  by  the  winterizing  process.  The  oil  is  easily 
deodorized  to  a bland  flavor  and  keeps  relatively  well.  It  is  well  suited  to  shorten- 
ing and  margarine  manufacture . 

Sunflowerseed  oil. — Sunflowerseed  oil  is  well  suited  for  use  as  a salad  and  cook- 
ing oil,  and  when  hydrogenated,  for  use  in  margarine  fats  and  shortening.  Good  grades 
of  the  oil  may  be  refined  with  a low  loss.  The  linolenic  acid  found  in  soybean  oil  is 
lacking  in  sunflowerseed  oil,  which  is  to  the  advantage  of  simflowerseed  oil  when  used 
as  a food.  The  oil  is  also  a good  material  for  the  manufacture  of  oil-modified  alkyo 
resins  and  similar  products. 
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Rapeseed  oil. Until  recently,  rapeseed  oil  was  at  a competitive  disadvantage  on 

world  markets  as  an  edible  oil  because  of  its  high  erucic  acid  content,  which  gives 
an  unpleasant  taste  and  odor,  especially  when  heated.  Recent  technological  improve- 
ments in  rapeseed  processing  techniques  have  largely  overcome  this  problem.  Its  uses 
for  all  edible  oil  purposes  is  expected  to  increase  in  the  future. 

Coconut  oil. — Coconut  oil,  as  palm  kernel  oil,  differs  sharply  in  physical  char- 
acteristics  and  chemical  composition  from  most  other  oils.  The  most  noticeable  physi- 
cal characteristic  is  that  the  oil  changes  abruptly  from  a hard  and  brittle  solid  to 
a clear  oil  within  a temperature  range  of  a few  degrees.  About  90  percent  of  the  fatty 
acids  in  the  oil  are  satiorated  and  nearly  half  of  these  consist  of  laiiric  acid. 

Coconut  oil  is  well  suited  to  margarine  formulations  where  a butter-like  consist- 
ency is  desired.  Because  the  oil  has  a low  degree  of  unsaturation,  it  is  resistant  to 
rancidity  caused  by  oxidation  and  therefore  can  be  used  in  confections  and  other  prod- 
ucts which  may  stand  for  some  time  before  consumption.  The  oil  is  not  well  suited  for 
shortening  and  cooking  fat  manufacture  because  of  its  narrow  plastic  range. 

Coconut  oil  is  used  extensively  in  soap  manufacture  (its  lauric  oil  content  yields 
excellent  lathering  characteristics)  and  in  the  chemical  industries,  primarily  for 
synthetic  detergents.  Most  industrial  uses  of  coconut  oil  have  become  vulnerable  to 
replacement  by  synthetic  raw  materials. 

Palm  oil. — Palm  oil  is  widely  used  in  margarine,  shortening,  and  cooking  fat 
because  of  its  soft  texture,  long  plastic  range,  high  melting  point,  and  stability. 

The  refined  oil  is  resistant  to  oxidation  because  of  its  moderate  degree  of  unsatura- 
tion. It  has  a good  flavor  and  keeps  well.  The  large  portion  of  palmitic  acid  in 
palm  oil  also  makes  it  well  suited  for  soap  making. 

Palm  kernel  oil. — Palm  kernel  oil  has  essentially  the  same  characteristics  and 
properties  as  coconut  oil  does , as  well  as  most  of  the  same  drawbacks  and  advantages . 
Consequently,  palm  kernel  oil  is  used  more  or  less  interchangeably  with  coconut  oil. 
Refining  losses,  however,  are  higher  with  palm  kernel  oil.  Palm  kernel  oil  refining 
costs  have  been  approximately  1 cent  higher  a pound  than  such  costs  for  coconut  oil, 
resulting  in  a market  differential  of  that  amount  between  the  two  oils. 

Olive  oil. — Olive  oil  is  seldom  hydrogenated  to  plastic  shortening  consistency 
since  cookery  methods  in  the  Mediterranean  countries , where  olive  oil  is  primarily 
consumed,  were  developed  on  the  basis  of  using  the  oil  in  liquid  form.  Good  grades 
of  virgin  olive  oil  have  a pleasing  delicate  flavor,  which  is  probably  the  reason  for 
its  high  price  relative  to  that  of  other  oils.  Olive  oil  is  also  used  for  a variety 
of  other  purposes,  including  the  manufacture  of  soaps,  textile  lubricants,  cosmetics, 
and  pharmaceutical  preparations. 

Oilcakes 

In  general,  oilcakes  are  used  as  a protein  concentrate  in  animal  feeds.  The  main 
components  of  oilcakes  are  protein,  oil,  fiber,  nitrogen- free  extract,  and  mineral 
matter.  The  average  composition  of  the  various  meals  is  presented  in  table  C-1.  The 
components  other  than  protein  are  more  important  in  compound  feeds  for  poultry  and 
hogs  than  in  such  feeds  for  cattle. 


This  section  is  drawn  from  (ii^,  ch.  XXIl)  and  (lO,  vol.  II,  ch.  II). 
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Protein  is  the  general  term  used  for  some  2h  or  more  amino  acids.  V Amino  acids 
that  cannot  be  made  in  the  body  from  other  substances  or  that  cannot  be  made  in  suffi- 
cient amounts  are  called  essential  amino  acids.  Protein  for  the  growth  of  protein 
tissues  or  for  the  formulation  of  milk  cannot  be  made  by  an  animal  -unless  it  has  an 
adequate  supply  of  each  of  the  essential  amino  acids.  A shortage  of  a single  one  in  a 
feed  ration  will  limit  the  use  of  all  the  others  and  therefore  reduce  the  efficiency 
of  the  entire  ration.  The  essential  amino-acid  pattern  in  protein  by  type  of  oilcake 
is  presented  in  table  C-2;  that  of  fishmeal  is  included  for  comparison.  In  the  pro- 
cessing procedure,  variations  in  temperature,  press-ure,  and  retention  time  inside  the 
cooker,  for  example,  cause  marked  differences  in  the  protein  content  of  an  oilcake. 
Thus , an  oilcake  from  one  particular  oilseed  from  some  suppliers  obtains  a premium 
price  over  other  oilcakes  from  the  same  oilseed. 

Comparison  of  the  Nutritive  Values  of  Different  Cakes 

Cakes  of  different  oilseeds  processed  in  different  manners  possess  different 
amounts  of  protein,  oil,  and  fiber.  Digestibility  of  each  of  these  components  differs 
widely  depending  on  the  type  of  animal  to  which  the  oilcake  is  fed.  Hence,  it  is  most 
difficult  to  theoretically  compare  a nutritive  value  of  the  different  cakes.  The 
feed  req-uirements  of  the  animal  must  be  considered  along  with  the  digestibility  coef- 
ficient of  each  oilcake. 

Uses  of  Individual  Meals 


Soybean  meal. — Soybean  meal  is  one  of  the  best  protein  supplements  for  dairy 
and  beef  cattle.  For  swine  and  poultry,  it  ranks  ahead  of  all  other  common  protein 
supplements  of  plant  origin  because  of  the  higher  quality  of  its  protein.  Soybean 
meal  lacks  methionine  and  vitamins,  especially  as  a feed  for  chickens;  another  dis- 
advantage is  its  limited  phosphorous  and  calcium  content. 

During  processing,  soybean  meal  is  subjected  to  toasting,  which  destroys  the 
tripsin-inhibitor  which  is  toxic  when  fed  to  animals. 

Cottonseed  meal. — This  product  is  a good  protein  supplement  for  dairy  cows, 
beef  cows,  and  sheep.  Cottonseed  meal,  however,  does  not  furnish  protein  of  high 
quality  for  swine  or  poultry,  chiefly  because  it  is  rather  low  in  lysine.  Therefore, 
it  should  be  used  in  combination  with  such  supplements  as  tankage,  meat  scraps,  fish- 
meal, milk  byproducts,  or  soybean  meal.  Cottonseed  meal  is  one  of  the  richest  feeds 
in  phosphorous  but  it  is  low  in  calcium. 

The  toxic  compound  Gossypol  in  cottonseed  meal  (up  to  1 percent  of  the  ration) 
has  no  effect  on  ruminants,  but  care  has  to  be  taken  in  feeding  the  oilcake  to  pigs, 
poultry,  and  calves. 

Linseed  meal. — Linseed  meal  is  a high-protein  and  palatable  feed  for  dairy  cattle 
beef  cattle,  and  sheep.  It  seems  to  have  a conditioning  effect  on  cattle  and  has  a 
slight  laxative  effect  which  aids  in  keeping  stock  healthy.  Since  linseed  meal  is 
deficient  in  lysine  and  methionine,  it  should  be  used  in  combination  with  other  protein 
supplements  when  fed  to  swine  or  poultry.  Also,  when  fed  in  amo-unts  larger  than  5 per- 
cent of  the  total  ration,  it  has  a depressing  effect  on  the  growth  of  chicks  and  poults 

The  toxicity  due  to  linase  in  linseed  meal  is  generally  destroyed  by  the  high 
temperature  of  operation  during  scre-wpressing . 


_4/  Generally  speaking,  extracted  cakes  are  as  good  a protein  concentrate  as  expeller 
cakes  with  a higher  oil  content.  Expeller  cakes,  however,  are  preferred  in  some  coun- 
tries perhaps  because  of  their  better  palatability  or  the  extra  energy  the  oil  adds  to 
the  cakes . 
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Sunfloverseed  meal. — Sunflowerseed  meal  is  a good  feed  for  stock  and  keeps  well. 

The  main  disadvantage  is  the  low- lysine  content  for  feeding  poultry  and  swine.  Also, 
the  quantity  of  hulls  added  to  the  kernels  and  the  method  of  processing  can  limit  the 
use  of  this  meal  in  swine  and  poultry  feeds  because  of  its  high- fiber  content.  Sun- 
flower meal  can  be  used  as  a supplement  to  soybean  meal  since  it  is  rich  in  methionine, 
vitamin  B12 , and  calcium  and  phosphorus. 

Copra  meal. — Copra  meal  is  a good  feed  supplement  for  cattle,  particularly  dairy 
cattle,  because  of  its  protein  content,  the  characteristic  of  its  residual  oil,  its 
palatability , and  its  high  capacity  for  absorbing  molasses.  It  is  not  a good  feed 
for  swine  and  poultry  because  of  its  high- fiber  content. 

The  meal's  lysine  content  is  high,  and  lysine  is  the  limiting  amino  acid  in  feed- 
ing non-ruminants.  Copra  meal  contributes  significant  amounts  of  the  B complex  vitamins 
to  rations . 

Peanut  meal. — Peanut  meal  is  a good  and  palatable  supplementary  protein  concen- 
trate for  dairy  and  beef  cattle.  It  is  also  a good  supplement  for  mature  hogs  but  it 
produces  soft  pork.  For  chicks  and  young  pigs,  it  is  primarily  deficient  in  methionine, 
cystine,  lysine,  and  trypotophan. 

Many  compound  feed  manufacturers  have  generally  stopped  using  peanut  meal  in  feed 
for  poultry  and  yomg  pigs  because  of  the  danger  of  aflatoxin — ^which  can  be  fatal. 

Rapeseed  meal. — The  uise  of  rapeseed  meal  has  been  limited  in  livestock  feeding 
because  of  the  presence  of  active  goitrogens . Goitrogens  are  enzymes  that  caiise  the 
meal  to  be  toxic  to  animals — particularly  poultry  and  pigs,  in  which  it  causes  growing 
problems  and  may  lead  to  death.  Recently,  however,  processing  methods  have  been  de- 
veloped to  improve  the  quality  and  nutritional  value  of  the  meal  as  an  animal  feed. 
Although  rapeseed  meal  is  not  especially  palatable,  it  has  a protein  content  of  around 
35  percent  with  a good  amino  acid  balance.  Its  use  for  animal  feeding  will  probably 
expand  in  the  future. 

Palm  kernel  meal. — This  meal  varies  considerably  in  composition  and  especially 
in  fiber  content.  Palm  kernel  meal  has  been  used  chiefly  in  Europe,  where  it  is 
mostly  fed  to  dairy  cows. 

Palm  kernel  meal  tends  to  produce  hard  fat  when  fed  to  stock  and  thus  makes  a 
firm  butter  and  pork  of  good  quality.  It  is  not  very  palatable  to  pigs  and  should 
not  form  more  than  about  one-fifth  of  a ration. 
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Table  C-1, — Composition  of  various  oilcakes 


Oilcakes 

Protein 

: Fat 

Fiber 

: Nitrogen 
: free 

: extract 

Mineral 

matter 

Moisture 

-Percent  - 

Peanut  expeller 

( flpcnrti  rated  ) 

1|6.6 

6.3 

■5  R 

30.2 

26.3 

28.3 

5.4 

6.0 

Peanut  extraction 

52.3 

42.1 

1.6 

6.9 

5.9 

5.6 

7.0 

7.4 

Cottonseed  expeller 

6.1 

10.5 

Cottonseed  extra.cti  on 

41.6 

2.0 

10.7 

8.9 

31.1 

36.7 

5.6 

9.0 

Linseed  expeller 

35.2 

4.6 

5.7 

8.9 

Linseed  extraction 

36.6 

33.5 

1.0 

9.3 

38.3 

30.2 

5.8 

9.0 

Rapeseed  expeller 

8.1 

10.8 

6.9 

10.5 

Copra  expeller 

21.2 

6.7 

11.2 

47.4 

6.5 

7.0 

Copra  extraction . . . 

21.4 

] 2.4 

13.3 

47.4 

6.6 

8.9 

Soybean  expeller 

44.0 

^.9 

5.9 

30.0 

6.2 

9.0 

Soybean  extraction 

45.7 
1/  27.7 

1.3 

5.9 

31.4 

16.3 

6.1 

9.6 

Sunflowerseed  meal  (hulled)... 
Sunflowerseed  meal  extraction 

41.4 

6.3 

3.8 

’4.5 

(unliulled) 

19.6 

1.1 

35.9 

27.0 

5.6 

10.8 

Fish  meal 

60.9 

6.9 

0.9 

5.0 

18.3 

8.0 

Palm  kernel 

19.2 

6.7_ 

11.9 

49.7 

3.9 

8.6 

New  varieties  of  sunflowerseed  have  a somewhat  higher  protein  content  than  this. 
Source:  Morrison,  F.  B.  Feeds  and  Feedings,  22nd  ed.  , 1959-.  PP.  10U2-1068. 
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Source:  Altsphul,  Processed  Plant  Protein  Foodstuffs  - 1958. 


APPENDIX  D.— WORLD  POPULATION  AND  INCOME 
BY  REGION,  1965  AND  PROJECTED  TO  I98O 


Population  Projections 

Population  is  the  key  variant  in  growth  of  demand.  Thus,  assumptions  regarding 
population  growth  are  critical  in  analysis  of  demand  prospects  for  agricultural  ex- 
ports. Original  research  on  population  growth,  however,  was  not  within  the  intent  of 
this  study.  A number  of  world  demographic  studies  have  been  conducted.  Population 
growth  rates  used  for  analytical  purposes  and  projections  were  based,  with  some  modi- 
fications, on  population  projections  of  the  Population  Division  of  the  United  Nations. 
However,  some  adjustments  were  made  based  on  recent  studies  by  FAO , OECD,  and  the 
USDA's  long-term  supply  and  demand  studies. 

For  this  study,  a single  population  projection  was  selected  for  each  region  (table 
D-l).  Considerably  higher  growth  rates  were  used  for  the  LDC's  than  for  the  rest  of 
the  world.  It  was  not  deemed  necessary  to  develop  high  and  low  population  projections, 
although  major  changes  in  growth  rates  will  affect  the  projections. 


Income  Projections 

Another  key  demand  variant  is  income  growth.  With  given  levels  of  population, 
prices,  and  other  factors,  the  rate  of  increase  in  income  largely  determines  the 
pattern  and  level  of  per  capita  consumption.  Population  may  be  the  most  important 
demand  factor  in  the  LDC's,  but  income  may  be  more  important  in  countries  with  low 
population  growth  rates.  In  Japan,  for  example,  population  growth  is  less  than  1 per- 
cent and  income  growth  is  over  8 percent. 

Table  D-2  presents  the  projected  growth  rates  in  national  income  that  were  used 
in  this  study  and  also  shows  the  levels  in  dollar  terms. 

The  income  growth  rate  in  the  LDC's  is  as  high  or  higher  than  that  for  the  de- 
veloped regions.  However,  the  high  rate  of  population  growth  in  the  LDC's  reduces 
their  per  capita  income  levels  and  per  capita  income  growth  rates. 

For  the  LDC ' s, separate  income  projections  were  generated  for  alternatives  II  and 
III.  It  was  assumed  that  changes  in  income  growth  were  associated  with  changes  in 
oilseeds  production  in  the  LDC's.  Therefore,  the  rates  of  income  growth  for  the 
LDC's  were  adjusted  with  the  shifting  production  functions — up  for  alternative  II 
and  down  for  alternative  III. 


For  more  details  concerning  alternatives,  see  Rojko  and  Mackie  (^,  pp  I6-I9). 


201 


Table  D-1. --World  population,  1965,  and  projections  to  1970,  1975,  and  1980 
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1/  Consumer  expenditures,  1958  dollars. 
1/  Net  material  product,  1961-63  dollars 
Gross  national  product,  1965  dollars. 


APPENDIX  E.— A SIMULTANEOUS  MODEL  FOR  DEVELOPING 
DEMAND  ESTIMATES  FOR  OILSEEDS  AND  OILSEED  PRODUCTS 


The  oilseed  economy  is  interesting  in  that  factors ■ influencing  demand  for  vege- 
table oil  and  demand  for  oilcakes  are  not  the  same,  while  supplies  of  the  two  products 
are  tied  together  by  the  parent  commodity,  oilseeds.  A simultaneous  model  was  devel- 
oped to  help  analyze  the  Interrelationships  and  price  behavior. 

An  exploratory  model  required  29  relations  to  fully  explain  the  interdependency 
between  one  importing  country  and  one  exporting  country  producing  one  oilseed,  con- 
verted into  a vegetable  oil  product  and  an  oilcake  product . 

Because  of  a lack  of  information  for  variables  such  as  stocks , crushings , and 
crushing  margins,  it  was  not  possible  to  determine  statistically  all  of  the  relation- 
ships. Development  of  the  exploratory  model,  however,  yielded  insights  into  the  work- 
ings of  the  total  system,  which  in  turn,  led  to  a better  choice  of  variables  in  the 
limited  relations  that  were  used  in  projecting  oil  and  meal  demand. 

A description  of  the  simultaneous  model  follows  for  use  of  researchers  who  may  be 
interested  in  more  fully  exploring  this  approach  to  analysis  of  demand  for  and  supply 
of  oilseed  products. 


The  Simultaneous  Model 

The  simultaneous  model  developed  was  devised  in  terms  of  world  trade  based  on  the 
structure  of  the  oilseed  market  (fig.  4).  Exporting  regions  were  the  suppliers  and 
importing  regions  were  the  demanders  of  the  oilseeds,  meals,  and  oils.  The  inter- 
dependency of  the  two  kinds  of  regions  was  worked  out  by  a set  of  identities  called 
the  regional  equilibrium  conditions.  The  equations  in  the  mpdel  are  consistent  with 
assiimptions  made  from  economic  theory  and  empirical  knowledge  of  oilseed  markets. 

The  model  has  29  equations  containing  endogenous  and  predetermined  (exogenous 
plus  lagged  endogenous)  variables.  Four  sets  of  equations  for  behavioral  and  techni- 
cal relationships  in  world  trade  and  a set  of  identities  for  regional  conditions  were 
established.  The  number  of  equations  and  variables  in  the  model  could  be  expanded  or 
reduced.  Descriptions  and  identifications  of  variables  begin  on  page  206. 

Behavioral  Relationships 

The  behavioral  relationships  for  the  importing  regions  are  given  in  equations  (l) 
through  (l6).  Equations  (l)  and  (2)  pertain  to  domestic  demand  for  oils  and  meals. 
Demand  for  oil  depends  on  the  price  of  oil,  price  of  substitutes,  income,  concessional 
shipment,  quantity  of  feeds  produced,  and  beginning  stock  of  feeds.  Demand  for  meal 
relates  to  the  price  of  meal,  number  of  animal  units,  quantity  of  feed  produced,  price 
of  tankage,  and  price  of  other  feeds.  Equation  (3)  states  that  production  of  oilseeds 
depends  on  prices  of  oilseeds  in  the  current  and  preceding  periods,  prices  of  substi- 
tutes, and  a trend-time  variable.  Equation  (h)  relates  the  level  of  crushings  to 
prices  of  oilseeds,  meals,  and  oils  and  to  the  crushing  margin.  Equations  (5)  and  (6) 
express  the  ending  stock  of  oil  and  meal  as  depending  on  prices  and  supply  of  oilseeds — 
the  level  of  concessional  P.  L,  ^80  trade  is  considered  as  another  variable  in  the 
ending  stock  of  oil. 


3^/  Anthony  S.  Ro  jko , Foreign  Regional  Analysis  Div.  , Econ.  Res.  Serv.  , provided 
most  helpful  guidance  in  the  development  of  this  model. 
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The  set  of  behavioral  relationships  for  the  exporting  regions  is  the  same  as  the 
above  with  the  exception  of  an  additional  ending  stock  equation  (l6)  because  of  the 
assumption  of  oilseed  surplus  in  the  exporting  regions. 

Technical  Relationships 

The  technical  relationships  help  to  establish  the  simultaneity  of  the  system; 
these  are  stated  in  equations  (?)  through  (ll)  for  the  importing  regions  and  in  equa- 
tions (19)  through  (23)  for  the  exporting  regions. 

Equation  (8)  establishes  the  fixed  relationship  between  quantity  of  oilseeds 
crushed  and  the  outturn  of  oils  and  meal.  Equations  (9)  and  (lO)  state  that  the  sup- 
ply of  and  demand  for  oils  and  meals  are  in  equilibrium.  Equation  (ll)  links  the  oil 
and  meal  prices  to  that  of  the  parent  commodity,  oilseeds. 

Equation  (I9)  for  the  exporting  regions  differs  from  (7)  for  the  importing  regions 
in  the  kind  and  number  of  variables.  The  reason  is  that  the  exporting  regions'  pro- 
duction and  beginning  stocks  are  the  supply  of  oilseed  required  to  equal  domestic 
consumption,  export,  and  the  ending  stock  of  oilseeds;  whereas,  in  the  importing  re- 
gions, the  supply  of  oilseeds  consists  of  production  and  import  to  fulfill  domestic 
demand  for  this  commodity. 

Regional  Relationships 

Identities  {2k)  through  (26)  simply  state  that  the  quantities  of  oilseed,  oils, 
and  meals  exported  are  equal  to  those  of  imports  on  the  world  level.  Identities  (27) 
through  (29)  relate  the  prices  of  oilseed,  oils,  and  meals  in  the  importing  regions 
to  those  in  exporting  regions,  with  cost  of  transportation  considered. 
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Description  of  Endogenous  Variables 


1. 

= 

Quantity- 

of  oil  demanded  in  importing  regions. 

2. 

= 

Quantity 

of  meal  demanded  in  importing  regions. 

3. 

= 

Quantity 

of  oilseed  produced  in  importing  regions. 

U. 

= 

Ending  stock  of  meal  in  importing  regions. 

5. 

Qesi 

= 

Ending  stock  of  oil  in  importing  regions. 

6. 

OS 

= 

Quantity 

of  oilseeds  crushed  in  importing  regions. 

T. 

Q<ie 

0 

= 

Quantity 

of  oil  demanded  in  exporting  regions. 

8. 

Qde 

m 

= 

Quantity 

of  meal  demanded  in  exporting  regions. 

9. 

QPe 

os 

= 

Quantity  of  oilseed  produced  in  exporting  regions. 

10. 

Qese 

os 

= 

Ending  stock  of  oilseed  in  the  exporting  regions. 

11. 

Qese 

= 

Ending  stock  of  oil  in  the  exporting  regions. 

12. 

Qese 

m 

= 

Ending  stock  of  meal  in  the  exporting  regions. 

13. 

Qce 

os 

= 

Quantity 

of  oilseed  crushed  in  the  exporting  regions 

l4. 

0 

= 

Price  of 

oil  in  the  importing  regions. 

15. 

m 

= 

Price  of 

meal  in  the  importing  regions. 

16. 

pL 

= 

Price  of 

oilseed  in  the  importing  regions. 

IT. 

= 

Price  of 

oil  in  the  exporting  regions. 

18. 

pe 

m 

= 

Price  of 

meal  in  the  exporting  regions . 

19. 

os 

= 

Price  of 

oilseed  in  the  exporting  regions. 

20. 

Qpi 

m 

= 

Quantity 

of  meal  produced  in  importing  regions. 

21. 

QPi 

= 

Quantity 

of  oil  produced  in  importing  regions. 

22. 

QPe 

m 

= 

Quantity 

of  meal  produced  in  exporting  regions. 

23. 

QP- 

= 

Quantity 

of  oil  produced  in  exporting  regions. 

2h. 

C 

= 

Quantity 

of  meal  exported  in  exporting  regions. 

25. 

Qf 

= 

Quantity 

of  oil  exported  in  exporting  regions. 

26. 

QSI 

= 

Quantity 

of  oilseed  exported  in  exporting  regions. 

27. 

4" 

= 

Quantity 

of  meal  imported  in  importing  regions. 

28. 

Qii 

0 

= 

Quantity 

of  oil  imported  in  importing  regions. 

29. 

^os 

= 

Quantity 

of  oilseed  imported  in  importing  regions. 
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Description  of  Exogenous  Variables 


1. 

sb 

= 

Price  of  substitute  in  importing  regions. 

2. 

li 

Index  of  personal  income  in  importing  regions. 

3. 

PL^ 

= 

PL  480  shipments  to  importing  regions. 

k. 

= 

Quantity  of  fat  imported  for  importing  regions. 

5. 

= 

Beginning  stock  of  fat  in  importing  regions. 

6. 

= 

Number  of  animal  units  in  importing  regions. 

7. 

oPi 

^fd 

= 

Quantity  of  feedgrain  produced  in  importing  regions. 

8. 

t- 
os  ^ 

-1= 

Price  lag,  oilseed. 

9. 

pi 

^sb 

= 

Price  of  substitute  for  oilseeds  in  importing  regions 

10. 

Mi 

= 

Crushing  margin,  importing  regions. 

11. 

P\ 

sb 

= 

Price  of  substitute  in  exporting  regions. 

12. 

I® 

= 

Index  of  personal  income  in  exporting  regions. 

13. 

= 

Number  of  animal  units  in  exporting  regions. 

i — 1 

= 

Quantity  of  feedgrain  produced  in  exporting  regions. 

15. 

PSs  t- 

Last  year  price  of  oilseed  in  exporting  regions. 

l6. 

= 

Beginning  stock  of  meal  in  importing  regions. 

17. 

Qbsi 

o 

= 

Beginning  stock  of  oil  in  importing  regions. 

18. 

Qbse 

^o 

= 

Beginning  stock  of  oilseed  in  exporting  regions. 

19. 

Me 

= 

Crushing  margin,  exporting  regions. 

20. 

T 

os 

= 

Transfer  costs  for  oilseeds. 

21. 

= 

Transfer  costs  for  meal. 

22./ 

To 

= 

Transfer  costs  for  oil. 

23. 

T 

= 

Time  (trend  variables). 

2k. 

= 

Price  of  tankage. 

25. 

Qsi 

^os 

= 

Supply  of  commercial  oilseeds. 
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WORLD  MODEL  FOR  OILSEEDS,  MEAL,  MD  OIL 


Importing  Regions 

Behavioral  Relationship 

1.  Demand  for  oil:  f » P^;  , 1^  , PL^^Qi^, 

2.  Demand  for  meal:  f(Q^^j  P^;  , QP^,  P^ , .... 

3.  Production  of  oilseeds:  f(Q^^;  P^  , . P\  , T .. 

os ’ os  t-1 , sb  ’ 

4.  Crushing  equation:  f(Qos,  Pog , P^,  P^;  

5.  Ending  stock  of  meal:  f(Q^^^,  P^;  Q|i  

6.  Ending  stock  of  oil:  f(Q®^^,  P^;  , PL^  


ep)  = 


eg)  = 

e^)  = 
= 

65)  = 


^6^  = 


Technical  Relationship 

7.  Production  and  import  for  oilseed:  qP^  + 


“os 


!.  Crushing  for  oilseed:  LQP^  + (l-b)  qP^ 

os  m o 


9. 

Market 

clearing 

for 

meal : 

+ 0^®^  + 0^^ 
^ n 

= + Q®®^ 

m m 

10. 

Market 

clearing 

for 

oil ; 

QPi  ^ 

Qbsi  ^ Qi^  = 
0 0 

Qdi  + Qesi 

^0  0 

11. 

Price 

linkage : 

pi 

os 

+ Mi 
c 

= 

+ (l-b)  Pj 

Exporting  Regions 


Behavioral  Relationship 

12.  Demand  for  oil:  P®;  P®-^  , I®,  e 


13.  Demand  for  meal:  P®;  Pg^  > A®,  qP®,  p®  p® e^_5  ) = 


l4.  Production  of  oilseeds:  f(QP®:  P^  , 

os  os  t-1 


fd’  ^fd’  "t 

; Plb.  T 


os  ’ oS 

16.  Ending  stock  of  oilseeds:  f(Q®®®,  P®  , Q®® 

os  ’ os’  os 


'14' 


'16 


) = 


15.  Crushing  equation:  f(Q®f,  P®g  , P® , P^i  -^®  ) = 


'18' 


IT. 

Ending  stock  of  oil: 

f(Q®®®,  P®;  Q®®  . 

19 

18. 

Ending  stock  of  meal 

Technical  Relationship 

19. 

Supply  for  oilseed: 

QPe  + Qbse  = Qce 
os  os  OS 

+ Qee  + Qsse 
os  ^os 

20. 

Crushing  for  oilseed 

: = aC  b (1. 

-a)  qP® 
0 - 

21. 

Market  clearing  for 

meal:  qP®  + Qi'se  = 
m m 

Q'is  + + Q®s® 

m m m 

0 

0 

0 

0 

0 

0 


0 

0 

0 

0 

0 

0 

0 
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22.  Market  clearing  for  oil: 


QPe  + Qbse  ^ Qde  ^ ^ee  + ^ese 
o o o o o 

23.  Price  linkage:  + m®  = aP®  + (l-a)  P® 


Regional  Relationships 


Equilibriiun  Conditions 


2k. 

Q®® 

^OS 

^os 

25. 

= 

26. 

Qf 

. Qii 

27. 

pi 

os 

= P®  + ' 
OS 

28. 

Pi 

= P®  + T 
m 

29. 

Pi 

= P®  + T 
0 I 
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Figure 


Eesults  of  the  project  of  which  this  report  is  a part  have  been  published  as  fol- 
lows by  the  Economic  Research  Service; 

-World  Trade  in  Selected  Agricultural  Commodities,  1951-65 — 

Vol.  I. — Beverage  Crops:  Coffee  , Cocoa,  and  Tea. 

Foreign  Agr.  Econ.  Rpt.  42,  June  I968. 

Vol.  II. — Food  and  Feed  Grains;  Wheat,  Rice,  Maize,  Barley,  and  Other  Cereals. 

Foreign  Agr.  Econ.  Rpt.  45,  June  I968. 

Vol.  III. — Textile  Fibers:  Cotton,  Jute^and  Other  Vegetable  Fibers. 

Foreign  Agr.  Econ.  Rpt.  43,  June  I968. 

Vol.  IV. — Sugar,  Fruits,  and  Vegetables.  Foreign  Agr.  Econ.  Rut.  44,  June  I968. 

Vol.  . V. — Oilseeds,  Oil  Nuts,  and  Animal  and  Vegetable  Oils.  Foreign  Agr. 

Econ.  Rpt.  4T,  Aug.  I968. 

Japan's  Food  Demand  and  I985  Grain  Import  Prospects.  Foreign  Agr.  Econ  Rpt.  53, 

June  1969 • 

World  Demand  Prospects  for  Agricultural  Exports  of  Less  Developed  Countries  in 
1980,  Foreign  Agr.  Econ.  Rpt.  60,  June  1970. 

World  Demand 'Prospects  for  Vrheat  in  I98O  with  Emphasis  on  Trade  by  Less  Developed 
Countries.  Foreign  Agr.  Econ.  Rpt.  62,  J'uly  1970. 

Growth  in  World  Demand  for  Feed  Grains:  Related  to  Meat  and  Livestock  Products  and 

Human  Consijmption  of  Grains,  198O.  Foreign  Agr.  Econ.  Rpt.  63,  June  1970. 

World  Demand  Prospects  for  Cotton  in  I98O  with  Emphasis  on  Trade  by  the  Less  Devel- 
oped Co'untries.  Foreign  Agr.  Econ.  Rpt.  000,  Jan.  1971. 

World  Demand  Prospects  in  I98O  for  Bananas.  Foreign  Agr.  Econ.  Rpt.  69,  Feb.  1971. 


Copies  of  these  reports  may  be  obtained  upon  request  to  the  Division  of  Informa- 
tion, Office  of  Management  Services,  U.  S.  Department  of  Agriculture,  Washington,  D.  C. 

20250. 

Additional  reports  are  being  developed  on  the  following  as  part  of  the  overall 
research  project:  World  demand  prospects  in  I98O  for  rice;  total  grains;  citrus  fruits; 

and  coffee,  tea,  and  cocoa;  the  Japanese  grain-livestock  economy;  and  world  agri cultinral 
import  barriers.  Publication  of  these  reports  will  be  anno'unced. 
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